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The Theory of the Mochawical Analysis’ 6f by Wik. 
the Automatic Balance. R. A. Fisher and S. Odén. (Roy. Soc. Edin- 
burgh, Proc: 44.2. pp. 98+115, the theory ofthe 
derivation of the distribution curve and the statistical methods appropriate 
for its deduction. The logarithm, of the: velocity of subsidence.is used. as 
the variate of the distribution the result is a formula originally indicated 
by Odén, which shows that the characteristic distribution of the sediment 
may be obtained from the variation of. density with depth, from the rate 
of change of density at .a given depth, from the variation af hydrostatic 

éssure with depth, from the rate of change of hydrostatic pressure at a 
given depth. Schloesing’s theory is shown to be incomplete. In practice 
the weight accumulated onia plate suspended in the liquid is automatically 
counterpoised, and a continuous record,is taken of the progress of the 
weight with time. In this way it is possible to. obtain. values. of . the. 
distribution function F throughout. the period of. measurement, where 
F ='vdP/do, and so dP = Fd (log v) ; v. is the ‘velocity of subsidence of 
any class of particles; P -is the constitution of the. sediment in Tespect 
of sedimentation; a function of v representing the fraction by weight (in 
water) of the whole; which has a velocity of subsidence less than v. The 
_ statistical problems involved are discussed, and two.duplicate experiments 

are Gorsidered. Consideration of the curves obtained indicates that larg 
errors during the first 100 minutes of sedimentation are due to a verti 
circulation, set up by initial disturbance when the fluid is poured into the 
méasuring . Vessel. ‘This may be remedied. by increasing the- viscosity 
of the liquid used. ‘Convection currents become important. in prolonged 
‘where the finer particles are studied; they can be reduced 


Trans. 20..pp: 348-369, Dec., 1924.)—The general nature of the results y 
further work, {see Abstracts. 188, 189 (1924)] indicates that the normal ” 
curve for the viscosity of a liquid mixture is a sagged curve, the amount 
of sagging depending on the relative viscosities of the constituents. Mix- 
tures which are formed with contraction tend to form maxima, the Position 
VOL. XXVIII —A.— 1926. 
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and ‘magnitude of these depending of 
contraction, but also on the viscosities of the components. Where the 
latter have viscosities of somewhat the same order and the contraction 
is considerable, a definite maximum appears, usually towards the greater 
viscosity. When the constituents have almost equal viscosities, the 
maximum occurs at almost equimolecular proportions. As the compo- 
nents become more and more different in viscosity, the maximum tends 
to disappear and the curve becomes 8-shaped. The position of the maxi- 
mum shifts with change of temperature owing to alteration in the viscosity 
of the constituents. Minima are-usually accompanied by expansion on 
mixing, but it should be possible for dissociation alone to cause an actual 
minimum. The formation of compounds produces a loss of free space 
greater than that indicated by the change of density on mixing, so that 
the calculated viscosities are ‘usually lower than the observed values. - 
Such cases are easily explainable in terms of the author’s hypothesis. 
. Attention is directed to the futility of drawing inferences from the apparent 
shape of the viscosity curve of mixtures of two substances which contract 
or expand when mixed, without a “ normal 


989. Flow of in Pipe Donde: ‘Bustice, “(Water and Water 
[11 pp.], July-Nov., 1924, Reprint.)}—O. Reynolds’ method of 
_ Studying the flow of water, by introducing a tiny stream or filainent.of 
coloured water into the main stream in a glass tube, was used. When the 
stream passed into a bend the coloured filament was found to behave in a 
remarkable manner, being in some cases reflected from the wall on the 
outside of the curve, where it might divide into two separate filaments, and 
travel in a sinusoidal path actoss the tube towards the inner wall of the 
bend. ‘With an elbow the filament could be reflected back ‘almost parallel 
with itself, travelling in the up-stream direction for some distance, and 
then twisting round again to flow out round the inside angle of the bend. 
Such involved movements, ‘of course, will set up vortices, which often con- — 
tinue in the succeeding straight pipe. The increased resistance in curved 
pipes is due to the difference in pressure between the outer and inner 
radius of the tube, caused by centrifugal force ; this produces a hydraulic 
gradient from the outer walls of the curve to the inner ones, which causes 
the water to flow in this direction. Gauge readings were taken at a number 
of different points on the walls of different bends and elbows, and the loss 
of head determined for different radius ‘bend of tube. 
Curves are given showing the results. NLA, 


(Comptise Rendus, 180. pp. 195-197, Jan. 19, 1926. }—When a suspension is 
slightly acid the particles which diffuse to the walls°of the containing 
glass vessel adhere to them, and the number which do so in a given time 
can be counted with the help of a microscope. L. Brillouin has used the 
method to determine Avogadro’s number N, and the author has repeated 
the experiment, using an organism, staphylococcus, which grows in prac- 
tically perfect spheres, the diameter of which is very uniform ‘in the same 
culture. Brillouin used glycerine the viscosity of which made the effect 
of gravity on the particles he employed negligible ; this liquid, however, 
destroyed the staphylococcus by osmosis, and it was necessary to use water. 
Two methods were possible ; 
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counted ‘which were fixed on the wall at a depth such that at the end of 

the experiment they were in contact with the suspension, which fell with 
a uniform velocity ; observations could be made at a smaller depth, aa 
the suspension had completely settled. The number of particles will — 
increase with thé depth in this case, since the time during which a portion 
_ of the wall is in contact with the suspension is proportional to the depth. 
In a series of preliminary observations the second method was employ 

andthe value 69 x 10 obtained for Avogadro’s number. It is intended 


991, Fractionating ‘Moving Parts, J. and 
w. J. Jones. | (Chem. Soc., J..127. pp. 4-8, Jan., 1926. )—The column 
described consists of a cylinder divided into sections by conical trays 
sloping slightly downwards towards the middle and having apertures at 
the apices. Through these apertures passes a revolvable shaft carrying 
a horizontal disc in each of the sections of the column. The discs catch 
the liquid falling from the sections above and distribute it throughout the 
different chambers. The results already obtained are promising, and 
indicate that the peripheral velocity of the discs is of importance 
rather than the exact shape of the discs or their speed of revolution. 

P. 


902. Sphovoidai Ww. ‘Nicholson. (Roy. ‘Soe,, 
Proc: pp» 43-60, Jan. 1, 1925, )—The solution of problems relating 
to vibrations in connection with spheroids—or, in two dimensions, 
elliptic _cylinders—has_ hitherto only been attempted in one manner. 
Such discussions as have been given appear to have proceeded invari- 
ably. along’ the. lines of a determination of solutions in the form 
= involving new types of normal functions 
fe, a(u), whose general term in an expansion in powers of ¢ or p cannot be 

. These functions cannot, moreover, be. expressed as definite 
integrals after the manner of Laplace’s integral for the harmonic Pr(), 
- and are thus suited only to the solution of physical problems by approxi- 
mate methods. . Attention is restricted in the present paper to a special 
case as an illustration of a general method of procedure in passing from a 
solution of Laplace’s equation satisfying certain boundary conditions to 
a solution of the equation of wave-motion which satisfies the same con- 
ditions.’ A means of approach is thus found to a class of solutions of 
problems of oblate spheroids and discs not hitherto noticed, and the paper 
embodies ‘a nmiathematical development of this type of analysis.. For, this 
purpose the solution is generalised of Laplace’s equation which repre- 
sents the motion of an oblate spheroid through a liquid along its axis 
of figure. It is pointed out that a certain analogy obtains with Parseval’s 
method, which, by continued approximation, derives the. solution of 
Laplace’s equation in three dimensions from that.in two. ,The analogy 
is derived from the fact that the equation of wave-motion is essentially 
that of: Laplace-with-onei more dimension. Ho. 


993. On Vortex Motion in a Resisting Medium with Application to 
Vortices.. E, Belot. (Comptes Rendus, 180. pp. 122-125, 
Jan. .12, 1925.)—The:.considerations on vortex motion advanced in this 3 
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a resisting medinm into play a lateral pressure component which 
causes deviation of the trajectory: The examples of —s motion. 
considered | are Uranus, Neptanie; and 


"994. On the Adhevence of a Liquid ‘Solid with which itis 
in ‘Contact and the Theorem of Lagrange. M. Roy. (Comptes Rendus, 
180. Ppp. 117-119; Jan. 12, 1925.)—The condition of adherence of a perfect 
liquid (incompressible and inexpansible) to the wall of a contacting solid 
‘in general to be incompatible with Lagrange’s theorem if the liquid 
only subjected to external conservative forces and if the system con- 
sidered is set in motion without abrupt variation of speed at any of its 
ts. Boussinesq has shown for the case where the liquid is affected 
y viscosity that the condition of adherence to the wall is not in atcord 
with the Lagrange theorem, and he has given an example in which the 
integrals of the relative motion are non-analytical functions of the time 
at, the initial point. Duhem, from a study of the extension of Lagrange’s 
heorem to viscous liquids, has shown the above’condition to be necessary. 
ne present mathematical paper shows from’a consideration of the Bous- 
sinesq problem that when the perfect liquid is regarded ‘as the limiting 
Ho; 


S 


 995.. Illustration of Radiation Pressure. E. L. Nicolai. 
Mag, 49: pp. 171-177, Jan., 1925.)—Referring to a recent paper by 
‘ H. Havelock [Abstract 2005 (1924)], the author points out that in the 
paper referrred to a particular solution of the problem of the vibrating 
spring: is given for the case of a fixed and a moving node, the velocity 
of the moving node being constant. This particular solution corresponds 
to a normal vibration of the string in the limiting case of infinitesimal — 
-yelocity of the moving node. The atthor has shown that the general 
the type can be obtained as made up of a series of particular solutions of 
gy indicated. This general solution was given by thé author in a 
sr ‘‘ On Transverse Vibrations of a Portion of a String of Uniformly 
Variable Length * {Ann. of the Petersburg Polytechnic Inst. 28. p. 273, 
1921... In. Russian]. The analysis is reproduced in the present paper. 
_ The pressure of the string on the plate is found from the equation of 
momentum applied to'an element of the string, which slips through the 
in “Tensile Testing. v. Howard and 
L. ‘Smith. (Roy. Soe., Proc. 107. Pp. 113-126, Jan. 1, 1926.), 


Elastic Impact of 8. Bhargava and R.N. 
Ghosh. (Phil. Mag. 49. pp. 121-129, Jan., 1925.)—The authors have 
previously shown that the elasticity of the hammer felt must be taken into 
consideration for calculating the duration of impact {see Abstract 2304 
(1924)]. Kaufmann’s approximate theory, with:the additional considera- 
tion of the elasticity of the hammer felt, agrees fairly with the experi- 
mental results. In the present paper calculation is made of the trans- 

ion of energy to the string by the elastic hammer, and the’ effect of 

ess, upon the duration of impact has been shown to diminish «it, 
the tension of the string. of the 
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998. Molecular of Thin Films. vi. Ne Adam 
and J. W. W. Dyer. (Roy. Soe., Proc.’106. pp. 694-709, Dec: 1): 1924.) 
Experimental methods as previously employed [see Abstract 185 {1924)] 
are applied to'a further range of substances. Examination of a group of 
long-chain alcohols shows that the area of cross-section of the cliain in 
the alcohols is the same as in the corresponding fatty acids, within 2}.%, 
the CH,OH group occupying 21+6 sq:°A.U; of area. The acetates: of 
these alcohols pack with the heads’ occupying 23 sq. A.U., and form ex- 
panded films of the same kind as other esters. ‘The methyl ethets of the 
alcohols do not form stable films, the methyl group destroying the 
of the polar group on the water. Highly unsaturated acids, with threeand 
five double bonds in the chains, behave very much like oleic acid, which has 
only one double bond. Arachidic acid and its derivatives behave normally. 
Eicosyl urea presents the same.“ allotropy of packing, with a definite 
transition temperature, previously noted with chains having as end-— 
groups NH.CO. NH, and C,H,.NH.CO.CH,. Substituted acetamtides 
show a solid film with chains closely packed “at low temperatures, and 
this melts at a definite temperature, raised by compression; to 3 liquid 
film of area 24-2 sq. A. U. Phe probability is suggested that this melting 
is due to the molecules acquiring sufficient kinetic energy other than trans- 
lational—that is, rotational about a vertical axis—or possibly vibrational, 
to break up the solid structure. Arregularities tending to mask the typical 
phenomena of condensed films are noted with hydrocarbons more than 
27 carbons long. Penta-erythritol tetrapalmitate orients its four chains 
vertically i in the surface, close packing not being complete until a com- 
pression of about 20. dynes/cm. is applied, this force being apparently 
B. 


999, The Carbon. Silver. G. (chem: 
Soc., J. 125. pp. 2656-2672, Dec., 1924. )—When the author worked with 
silver cyanide in 1900 the atomic weights of silver and carbon had been 
considered established, whilst there were discrepancies between the physical 
and chemical determinations of the atomic weight of nitrogen then under — 
investigation. The case is now reversed, and the atomic weight of carbon 
is questioned. The author applied three methods : (1) Silver cyanide ‘was 
prepared, dried and reduced to metallic silver by heating to 300° in,atmo- 
spheres of hydrogen and also of air and oxygen ; the complete reduction to 
silver of constant weight took several weeks with about 9 gm. of silver. 
In one series of experiments (21 altogether). fractionation of the crystals 

was applied. (2) Silver cyanate was reduced simply by. heating. Again 
tre series altogether. of 21 experiments were made. The average results 

of (1).°C = 12-0024 and. (2) C.= 12-0029 depend upon Ag = 107-88; 
N =14-008, O = 16,.. (3) Accepting these three atomic. weights, the 
results..could. be. checked ; by taking ratios, since AgCNO..;(cyanate) 
AgCN (cyanide) +O. The ratios AgCN/Ag and AgCNO/Ag. gave 
C = 12-002 and C = 12-003 respectively. Kasai’: these two. ratios 
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ahd assuming only O = 16, it would follow that Ag = 107-871," ad 
= 26-008; and from this, 14-008, the 
final value for C would be 12: “000. | 


» 1000. Duration of Life of Excited Atoms. W. Gerlach and W. Schiitz. 
(Phys. Zeits. 26. pp. 33-35, Jan. 1, 1925.)—From consideration of the 
fundamental conditions underlying the Wood-Ellet experiments with Na 
vapour, and known values of the wave-length and velocity of mean square, 
a higher limit has been obtained for the life of the excited atom... This 
is of the order of 10-7 secs. A lower limit is obtained from] the Zeeman- 
effect by dealing with the change of the type of movement of the r age Fis 
electrons in the precessional movement. This limit lies between. 10-§ 
and 10-® secs., the magnitude depending upon whether the calculation is 
made with the radius of the normal or the excited atom. Confirmation 
of the figures is obtained by consideration of the rotation of the plane 
of polarisation in Na vapour in the neighbourhood of the D line for 
extremely small field strengths (<0-5 gauss) and the destruction of the 
effect by the introduction of other gases (¢.g. H, or N,), the values of the 
times of penetration agreeing with those obtained from magnetised 
Similar calculations are made for Hg vapour, RS. R. 


1001. The Magnitude of the Electrical Moments of Dipole Molecules 
and the Chemical Meaning of Orientation Polarisation. L. Ebert. (Zeits. 
phys. Chem. 114. pp. 430-440, Jan. 20, 1925.)—Criticises a recent paper — 
by C, Pb. Smyth [Abstract 287 (1925), which deduces from values of the 
electric moments calculated by him, and regarded as accurate to about © 
5 to 10 %, some detailed conclusions as to the arrangement of the electrons 
in a number of molecules. The author considers that the uncertainty of 
the values of . are much greater than this, since it seems probable that 
the quantum theory should be used in calculating the molecular rotation 
instead of the classical theory, which may make a difference of 50 % in 
the calculated value of ». Smyth has not considered all the components 
of the polarisation, and neglects those designated by the author P, and 
Pp; it is shown that these may be of very considerable importance in 
organic compounds. The Gans formula used by Smyth has recently © 
been criticised by Debye. Although in the present state of knowledge 
a: is impossible to work out the fine structure from measurements of ps 
_ it is possible to gain some rough information, as in the case of the halogens, 
where Po(+ Pa) diminishes in the series Cl, Pr, I. This apparently shows 
how, in a series of related substances, with molecuies of practically almost 
equal magnitude, the strength of self-association depends on the difference 
in the values of ». Several other compounds are considered. H.N. A. 


1002. Atomic Rays Nomenclature. W. Gerlach. (Ann. d. Physik, 
76. 1, pp. 106-108, Jan., 1925.)—Proposes to reserve the name Atom- 
strahlen (atomic rays) to the case of atoms passing through one or a series 


of openings into a space B, evacuated so that the free path of the contained _ 


molecules is very large compared with the dimensions of the space. The 
stream of atoms, which may be made quite narrow, travels in straight 
lines to the walls of B, where the atoms are deposited ; they pass through 
- the opening at such intervals that, in spite of the fact that their velocities 
are distributed according to Maxwell's law, there are no collisions, and 
the atoms are not electrified [see Abstract 2663 (1924)]. C. G. Schmidt 
has recently used the term Atomstrahlen a 
VOL, XXVIII.—A.—1925, 
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where ions are sent out from heated salts; the author proposes that these 
moving ions should be called Jonenstrahlen, the ant term ae: reserved 


1003. On the Atomic Fislds of Helium and Neon. J.E. Jones. (Roy. 
Sins, Proc. 107. pp. 157-170, Jan. 1, 1926.)—The methods of previous 
‘papers [Abstracts 288 and 289 (1925)] are used, with certain modifica- 
tions. In the case of helium the atomic field has been determined by 
using the experimental results on its viscosity and its equation of state. 
The two results obtained agree closely, and lead to a field represented 
by a repulsive force with 14 and ),= 5-74 x 10-18) and. 
an attractive force with m= 5 and A», = 1-930 x In 
the case of neon, experiments have been made by Crommelin, Martinez 
and K. Onnes on the equation of state, but the results are such that it is 
not possible to use them in this investigation. Measurements of viscosity 
are also meagre, but it is possible to deduce values for the viscosity 
from several: measurements of thermal conductivity made by Weber. 
Measurements of the interatomic distances of the crystals NaF and MgO 
‘are used in deciding between the different models which explain the facts. 
The final result is that m = 21 and dy = 3-892 x 10-165; the attractive 
force is not determined, but is shown to be weak. a, ot Nant Easily 


1004. Electron Tables. G. Fournier. 6. 
pp. 29-32, Jan., 1925.)—Contains tables for values of B (the ratio. of. the 
velocity of the electron to that of light) ranging from 0-01 to 0-9995, 
giving the values of V1 BIVi— the kinetic-energy 
w in ergs, the emission voltage and the product Hp in. gauss cm. of the 

A 


1005. of ‘Leak. Brennen. Rendus, 180. 
pp. 282-283, Jan. 26, 1925.)—Brief reference is made to various efforts 
by other investigators to separate the isotopes of lead. An attempt is now 
made by a chemical method, using Grignard’s reaction on chloride of lead : 
HC + 2PbCl, = Pb + 

The results are summarised: - 


207-1 Wei (a) before 
Series I filing ordinary lead) < (6) 207-155 (6) after preparing by Grig: 
nard’s reaction. 
Series II (using a mixture of) 
equal quantities of ordinary (a) 206- 87 
_ lead and radio-active lead 206-88 
(about 206°55)) 


As the atomic weight of in the ide (a) aiid is same 
within experimental error limits, it is concluded that © i not possible 
to separate isotopes of lead by Grignard’s reaction.’ ALB. W. 


1006. Molecular Orientation of Fatty Acids, J.J. Trillat.. (Comptes 
Rendus, 180. pp. 280-281, Jan. 26, 1925.)—Certain substances, such as the 
fatty acids, are capable of orientating their molecules when deposited on a 
peng of glass, assuming a “‘ smectic’’ structure. [See Friedel, Abstract 

985. (1923).] The molecules’ arrange sommaaiies _— to one another, 
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their extremities forming equidistant planes parallel to the surface of the 
glass.” Such an arrangement gives good X-ray reflections by the rotating 
crystal method. In the present work the author has determined, by means 
of X-rays, the structure of this periodic arrangement and the manner in 
which the orientation of the molecules varies with the thickness of’ the 
layer. Both methods, transmission and reflection, have been employed, 
and a comparison has yielded interesting information regarding the internal 
structure. _ The substance studied was acid. A. B. 


76-81, Jan, 1926. discussion. 
1008: Theory and Some Periodicity: of M. echani- 
G. Wataghin. (Ann. d. Physik, 76. 1. pp. 41-48, Jan., 1925.) — 
Ehrenfest has suggested that in a mechanical yee naune n degrees of 
freedom such that the canonical variables. g, . . gm, Py - . + Pm can be 
expanded in-“-fold Fourier series, if the system i in the course of its motion | 
passes. through every point of the p dimensional domain of g, p space, 
then w= p. Thishypothesis is analysed, and it is shown that although in 
genétal the case u >» (and even.u > 2m) may occur, this condition is 
poe ly excluded in the case of the stationary conditions of the atoms, as 
the forces would not be derivable from a aerated and there would 


1007. Theory. of the Flowing Ether. O. | Pays 


"$009. Lines ‘of Force in the Special Theory of G. Jager, 
uae Wiss. Wien, Ber. 183. 2a. No. 1-2: pp. 43-46, 1924.)--The components 
of a mechanical force referred to axes x, y and z in a system S at rest are 
X, Y and Z. Assuming that in a system S’ which is in uniform motion 
big a velocity v parallel to the common direction of the x axis in the two | 

steris, the lines of force still represent the direction of the force and that 

e density of the lines represents the magnitude of the force, it is shown 
ah components of the force related to axes in the system S’ are given by 
= = pYandZ’ = , where = (1 — v®/c*)~#, The corresponding 
transformations for the electric components £, 7, € and the magnetic 
components A, p, v of an electromagnetic force are shown by the 
application of the same principle to be & = €; 7’ = Bly — wc); 


1010. Riemannien Nature the Gravitational Electromagnetic 
Field. H.Eyraud. (Comptes Rendus, 180. pp. 127-129, Jan. 12, 1925.) — 
This paper consists of a systematic identification of physical quantities and 

geometric tensors, the result of which, the author claims, ‘is to demonstrate 

the truth of J.A..Schouten’s hypotheses {Abstract 1690 (1924)], according 


Schennér’s Comparison of Jaumann’s Theory of Gravitation 
with: ‘E. Lohr. (Akad. ‘Wiss. Wien, Ber. 138; 2a. No. 1-2. 
ae 35-41, 1924.)—Schenner’s deduction of a disagreement between results 
‘upon ‘Jaumann’ s theory of gravitational and results of observation 

is shown to be invalid; [See Abstract 1320 
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‘The é the Atmosphere. ‘(Metecrolog. 
| sah 10-14, Jan., 1925, Paper read before the Deut. Natur- 
rat u. Arzte, Innsbruck, 1924.)--The study of weather conditions in | 
Vienna ledto the following hypothesis’: The transition from the ‘winter 
distribution of pressure (high over the continents, low over the seas) to the 
reverse conditions prevailing in summer is not uniform; but rhythmical: 
The continents-are like lungs, breathing rhythmically, the period of the 
oscillations being conditioned by the extent of the continents and of their 
compensation areas: The compensation areas of the two great continents 
are‘ the two great oceans and the Polar basin; on which latter the action of 
the surrounding continents is concentrated: The centre of the continental 
actions is not at the Pole, but in the region of the North Cape. . This explains 
‘the position and extreme importance of the ‘so-called Iceland minimum. 
Methods for Measuving Humidity. Ss. P. Ferguson. 
Soc. America, J. and Rev. Sci: Inst. 10. pp. 119-121, Jan., 1925.)—A 
is given of the following methods employed to measure or deter- 
mine humidity: (1) Chemical or absolute” method, (2) condensation or 
dew-point method, (3) psychrometric method (wet-and-dry-bulb: thermo- 
meters); and (4), change in volume of hygroscopic materials (the hair 
hygrometer). The probable 
“1014, 1 Rain 5 G. Mariolopoulos. 
(Comptes: Rendus,’ 180. pp. 82-83, Jan. 6, 1925.)—Slight rain has been 
observed most frequently on or near the coast under these conditions. 
Two causes are given: (1) Cooling experienced in winter when a breeze 
blows from the sea over relatively cooler land surfaces, and (2) mixing of 
two: air currents at different temperatures. The latter is indicated on 
weather charts by discontinuities of wind direction and of temperature at 
or near where rain is falling: The discontinuities may often be more 


1015, Precipitation: Ss. Ono. (Phil Mag. 49. pp. 144-164, 
Jan., 1925.)—This paper contains a mathematical discussion of the distri- 
bution of orographic precipitation deduced from the air motion, assuming 
the. motion to be steady and continuous and everywhere parallel to a 
definite vertical plane. The motion is considered under: the following 
conditions: (1) Constant density, (2) isothermal, (3) adiabatic equilibrium, 
(4) pseudoadiabatic equilibrium. The method is applied to the calculation 
of the precipitation .in the Yamagata province duting the passage of a 
cyclone: on, the 20th and 2ist Jan., 1921, and the resulting distribution 
shows: good agreement with the orographic part of the snowfalls recorded. 


1016: Application Mountain Observations. 
‘Bjerknes. (Geofysiske Publ: 3. 6. [35 
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1913, during the passage of a trough of low pressure with a complex 
occluded front, followed by a newly developing cyclone which moved 
from the Bay of Biscay across the Alps to Russia. The temperature 
registrations show the typical differences of structure between growing 
and old cyclones. Particular attention is directed to the warm front 
surface of the newly formed cyclone, which is found to be a layer of transi- 
tion, about 160 m. thick, sloping at roughly 1/200 in a direction $.75° W: 
It is pointed out that the warm front is more usually associated with a 
subnormal lapse-rate than with a real inversion of temperature. One 
“ surface of subsidence ”’ is identified, which has an inclination of about 
1/1000, and joins the steeper warm front surface at a level of about 2000:m. 
The lines of flow are determined, and show that the cold air slides rapidly 
downwards and backwards relatively to the movihg system, and the 
warm air upwards and forwards: Comparatively high temperature is 
maintained in advance of the warm front by the subsidence of Polar air, 
but in the foremost part of the warm sector temperature is low, owing to 
the cooling brought about by mixing at the ground and by contact with - 
precipitation. The equations characterising the motion in the neighbour- 
hood of the warm front are obtained from those for a true surface of 
discontinuity: Several of the results are generalised to show the accelera- 
tions: (1) Due to upward and downward sliding of air masses, (2) in a 
system composed of a warm front surface and a surface of subsidence, 
@) and and for the of. a 


1017. Graphical Relations based on recently discovered Physical pes 
ties, E. Kreitmeyer. (Meteorolog. Zeits. 41. pp. 380-388, Dec., 1924.)— 
Many graphical methods employed in representing physical quantities 
- meed revision in the light of recent research, the author instancing a 
number of these. Equationsare established in a number of cases, and the 
relations obtained exhibited graphically for (1) the variation of the mass of 
‘water-vapour in grammes per kilo. of saturated air at different temperatures 
_ and pressures ; (2) the absolute humidity expressed in grammes of water- 
vapour per cubic metre of air for different temperatures and pressures ; 
(3) the relation between relative humidity, dew-point and temperature ; 
(4). reduction of pressure readings to mean sea-level. for stations at high 
altitudes ; and (5) the decrease of temperature, adiabatically, with height 


1018. and Vertical. neay 


Li Fi Richardson. (Phil. Mag. 49. pp. 81-90, Jan., 1925. Paper read 


before the British Assoc., Toronto, 1924,)—Thermojunctions, shielded from 
rain and direct radiation, were employed to measure the air temperature 
at heights of 4-4 and 18-3 metres above the ground. Statically unstable 
‘vertical temperature gradients were frequent between 10h. and 16h. 
G.M.T. At such times confirmation was obtained by the air rising in 
‘streaks and patches. The gustiness of the air is small when the air is 
much colder below, but increases, as the layer becomes less'stable.. After 
exceeding the normal adiabatic lapse rate gustiness did not increase, 
although the layer was then definitely unstable. The theory of the supply 


of energy to or from atmospheric eddies is 
VOL, XXVUII,—A.—1925. 
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and an expression obtained for just-no-turbulence ” whith 
with observed facts, in spite of friction between the trees and the moving 


1019. The Origin of Wind. Korotkewitsch.. Zeits, 
42. pp. 15-18, Jan., 1925.)—From the general hydrodynamical equations 
and the equations of heat supply and of continuity expressions are obtained. 
for the components of the motion of the air along three directions at right 
angles, and it is shown that these movements are essentially dependent . 
upon the nature of the heat supply. If the heat supply is uniform, no 
motion of the air results. It is shown that with irregularities in the heat 
supply an irregular pressure distribution results. The pressure” change 
will produce one of two changes: (1) For a heat supply irregular with 
height, vertical movement of the air precedes the horizontal movement; 
(2) for an irregular flow of heat horizontally, vertical air movements come 
later than the horizontal ones. From the formule obtained the direction 
of the horizontal movement is also determined. R.S.R 


1020. Note on the Bodily Tide on a Fluid Earth. H. ‘Sette (Roy. 
Astron. Soc., MLN. Geophys. 1, PP. 157-160, Dec., 1924.) w. 
A, 


1021, Possible Air at the Earth's oT. Hesselberg. 
(Geofysiske Publ. 3. 7. [22 pp.], 1924.)—Spatial air movements which are 
_ physically possible, are difficult to work out, since in addition to the 
equations of motion, the continuity and state equations together with the 
conditions of the mechanical theory of heat must be satisfied. . The present 
paper deals with seven selected problems in order to avoid the most severe 
mathematical difficulties of the general case. From the considerations 
advanced, the author opines it more advantageous to find fields of motion 
which satisfy the third vortex equation prior to a determination of the 
pressure field. By this procedure integrals of the equations of motion 
can be found in many cases where difficulties arise by earn methods. 
Sources of error are pointed out for treatment later. rte HE. ata 


1022. Metric Verification of the Ovoid Shape of the Earth. OrGoresx: 
Pata Rendus, 180. pp. 152-154, Jan. 12, 1925.)—By a study of the 
ares measured in Central Europe and Africa it is concluded that the 
geodetic measurements and actual calculations agree best with an ovoid 
shape for the earth, with dimensions between those given by Clarke and 
_ Bessel for their ellipsoids. The'flattening occurs in the northern and the 
tapering in the southern hemisphere. To a first approximation one can 
employ two ellipsoids, one for each peer. but with different semi- 
axes towards the Poles. R. S. 


“1023. The Depth of Banerji. “Phil. Mag. 
49. pp. 65-80, Jan., 1925.)—The conclusions reached by Walker on the 
depth of earthquake focus [Abstract 1976 (1921)] are investigated. Follow- 
ing the method employed by Lamb for the propagation of tremors in a 
_ semi-elastic solid, a general expression is obtained for the displacement 
at any point of the earth’s surface from a disturbance at a depth f, assuming 
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waves decreases very rapidly with increasing depth of focus. For large: 


epicentral distances the depth of focus has little effect on the amplitude. 
of the longitudinal and transverse waves. By substitution in the general 


expression for definite values of f it becomes evident that waves on 
seismograms cannot be obtained for focal depths greater than 100km. 
If the earth be assumed spherical, the effect of focal depth on the amplitude 
of the Rayleigh waves becomes more accentuated, and a depth of even 
100 km. seems too great. 


: 


-ASTRO-PHY SICS, 


1024. Corrections to Hourly Signals, Emitted, or 
by BIH. G..Bigourdan, (Bull. Astronomique, 4, 2. PP. 147-274, 
 1924,)—The 1923 signals, all radiotelegraphic, are of the same types as 


those of 1920-1922. The International Astronomical Union at Rome 


in May 1922 expressed a wish that the zero points should be indicated 
by a-dash, instead of a point which might pass unnoticed, and this. was 
put in practice from October 15, 1923. Tables are given of the signals ; ; 
of corrections to the director and time-keeping pendulums, and. of the 
semi-automatic signals; also of the normal rhythm signals and of the 


pains: Soc., M.N. 85. pp. 2-11, Nov., 1924.)—Several problems are 
discussed in the light of _Eddington’s theory that the radiation from a 
star is at the expense of its mass, Russell has shown that the undisturbed 
orbits of the binary stars can only increase in size to a limited extent... The 


orbits of binaries of decreasing mass are investigated and are shown to — 
_ be increasing ellipses of constant eccentricity. Hence the observed high — 


eccentricity. of many binary orbits is not accounted for directly. The 
new theory leads, however, to a very extended time scale and it is pointed 
out that this suffices to explain these high eccentricities as due to en- 
counters with passing stars. This extended time scale also shows that 
the tidal birth of satellites will. be more likely than has hitherto been 
assumed but will still be a rare occurrence. Finally the theory is applied 
to the orbits of particles in spiral nebule. In general the orbits will be 
spirals and, for stars of very great mass, should depart appreciably from 
circles... In the case of the it is. if orbits 


H. Shapley. (Harvard Coll. Obs., Circ. 268. [4 pp.], 1924.)—The parallax 
of the large cloud, based on the luminosity-period curve of 21 variable 
stars and the apparent angular diameters of six globular clusters contained 
in it, corresponds with a distance of 34-5 kiloparsecs, or 112,000 light- 
years, and the distance separating the two clouds is 12 kiloparsecs, The 
large cloud is nearly circular in outline, with a linear diameter (projected) 
of 4-3 kiloparsecs. The looped nebula, 30 Doradus, contained in it, is 
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distribution of energy in the spectra of stars of types B, A, and F, under 


the most rigorous. conditions. Observations were made at an altitude of 


2860 m., where atmospheric absorption is particularly small-and regular. 


The stellar radiation was analysed. by a. camera with prisms of spar-and 


quartz and compared directly with radiation from an incandescent lamp 
by a scale of densities, the two. spectra being photographed simultaneously 


with the same exposure. The lamp had been compared with the positive _ 


crater of an arc serving as a black body. In two cases the curve of spectral 
energy is traced from A3300 to A6500, and for the other stars from 13300 
to A4760. The curve for ¢ Canis Minoris approximates to that of a, black 
body at 7000°, having maximum -intensity about A4200. The curves for 


other stars are entirely different from the black body type. The author 


considers the continuous spectrum of A and B type stars to be not due to 


temperature emission but to radiation of ionised atoms analogous to that 


observed in hydrogen, and in metallic vapours in vacuum arcs by Procopiu. 
It is observed as an emission spectrum in stars of type B, and in type A 
as partly emission and partly absorption in a similar manner to different 
members of the Balmer series in the case of certain brilliant stars... Atmo- 
spheric absorption.—The coefficients of transmission of various radiations 
between A3500 and A6500 A have been studied at the Pic du Midi in 1920 


and 1921. In normal conditions the curve is similar to that obtained by _ 


bbot at Mount Wilson. Considerable absorption of rays shorter than 
800A was observed on one particularly humid night, which suggests 
an.extended band due to water-vapours and terminating near that point. 


The author has not observed the phenomenon of reversal of relative 


intensity of absorption from red to violet between the day and night 


(Lick Observat., Bull. No, 355. pp. 141-185, 1924.)—Since the year 1910, 
when Campbell published the Second Catalogue of these stars, the number 


known. has increased from 306 to 1054, and the number of well-determined | 


orbits from 71 to.248. The present Catalogue includes all stars. whose 
variable radial velocity had been announced prior to July 1, 1924, and all 
the principal facts available concerning these systems. It will be found 
convenient to have all these in one list, although recent research shows 
that variable radial motion may not always be evidence of a binary system, 
especially in the case of Cepheid variables, where it may indicate pulsations 
of a single star: Magnitude and ‘fiat sain discoverer and references 


1029, Orbit of the 66 Eridani. E.B. Frost and 
Struve. (Astrophys: J. 60. pp. 313-323, Dec., 1924.)—The orbit of this 
spectroscopic binary is based upon measurements of eighty-three spectro- 
grams. The velocities are determined for each component, which have a 
maximum relative velocity of 220 km./secs. Each component is of 
type B9.. The period is 5*:52242. The preliminary elements were slightly 
improved by a least-squares solution. The K lines of calcium are sharp 
in each component and yield the same radial velocities as do the other 
lines. It is evident that there can be no sien aa 
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1027. Stellar Spectrophotometry.; J. Baillaud. (Bull. Astronomique, 
Lk 3. pp. 275-349, 1924).—The author has attempted to determine the | 
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1030. 0 ‘Stars. Cecilia H. “(Harvard Coll. 
Obs., Cire. 263. [16 pp.], 1924.)—Existing classifications of these’ stars 
are shown to be unsatisfactory, and an attempt is here made to arrange 
38 Harvard O-type spectra in a temperature sequence on the basis of absorp- 
tion lines only. The Wolf-Rayet stars are subjected to the same criterion 
as the others, since nearly all are found to have absorption lines as well as 
their characteristic emission lines, and emission may occur at any point 
in the sequence. The immediate adoption of any classification similar 
to that used for the cooler types is considered inadvisable, especially as 0 
are few't in number their spectra are 


4081: New Variable Staves’ J. 
Coll: Obs., Circ. 265. [4 pp.] 1924.)—In studying photographs of some 
Milky Way clouds in Sagittarius and Scutum, 59 new variables have been 
discovered, which are here tabulated. They are provisionally classified 
as follows : “18 ‘Cepheids, eclipsing, 26 5 of unknown class. 

A. 


Stirs. M. C. Johnson. (Roy. Astron. Soc., M.N. 85. pp. 56-70, Nov., 
1924.)—The recent sources of evidence as to scattering and absorption 
mechanisms are critically examined to find the limit within which may 
vary the values of different kinds of opacity coefficient for application 
to Schuster’s theory of emission-line spectra. It is found that with 
the resulting mass coefficients the ratio S/x can never reach the value 
needed by Schuster’s criterion. The validity of this emission-line theory 
is therefore sought instead in some gravitational and radio-active peculi- 
atities of the atmospheres of these stars; and a condition of transition 
between one kind of opacity and another is suggested, which in the sun is 
confined to a narrow zone, but in bright line stars is wide enough to allow 
a large effective scattering, even with a small coefficient. The reasons for — 
the existence of this transition zone are worked out from recent data of 
mass, luminosity, density temperature, and the possible place in the theory 
of the anomalous P and Me pg is ee — also Abstract 997 


1033. 525 Stays, Fo to Mb. ‘W.B. 
(Roy. Astron. Soc., Mem. 64. pp. 1-25, 1925.) —Of the 525 stars, 
no spectroscopic determinations have been published for 237, and for 206 — 
no previous determinations at all. All the spectra have been classified 
according to some well-graded standard. Special pairs of lines have’ been 
measured to obtain the curves relating difference of intensity to absolute 
magnitude for the most luminous F and G stars, from a comparison of 
the spectrum of y Cygni (a pseudo-Cepheid of abs. mag. —3-0) and of 
a Aurige (a giant of abs. mag. —0-6); and similarly for very luminous — 
M stars, from 4, Geminorum (abs. mag..—0-8) and @ Scorpii (abs. mag. 
3-8). The basis of results is given : For earlier Ftypes from song. a ~ 
* cluster’ "* parallaxes ; for the pseudo-Cepheids from parallactic motions 
alone ; for the later K and M types from trigonometric petedinnte 5: and 
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for the very luminous stars from a combination of trigonometric paral- 
laxes and proper motion data. A comparison of results is: given with : 
(a) Victoria for M and K types; (b) Mt. Wilson for about 200 stars ; 
(c) Harvard for 47 stars; (d) trigonometric parallaxes for 127 stars; and 
(f) some difficult F type stars are divided into three groups, each group 
sharing some peculiarity. The catalogue’ itself rather: More 


1034. of Calcium E. Milne. “Roy. 
Soc., M:N. 85. pp. 111—141, Dec.,; 1924.)—The-problem. solved is 
that of equilibrium under radiation pressure of an atmosphere whose atoms 
‘possess only two stationary states, the ‘‘normal’’ and the.“ excited.” 
[See' Abstract 1726 (1924).] Each atom alternately absorbs and emits 
“quanta of amount hv, thereby acquiring momentum and recoil momentum 
of amount Avjc, where cis the velocity of light. The pressure of radiation 
arises solely from the absorption.of quanta #v.. The author describes 
the mechanism of the formation of an absorption line. For an atmosphere 
in a steady state he finds the ratio of the force arising from radiation 
pressure to that from gravity to be amF,Av|/mge x n,/(ny + %,), where 
a is the atomic absorption coefficient for an atom in the “‘ normal.” state, 
and , and m, are the numbers of atoms per unit volume in the “ normal ”’ 
and “ ‘excited ’’ states respectively. The character of the states of equili- 
‘brium depends on F,, whichis the residual intensity in the absorption line. 
In one limiting case the whole of the weight of the atom at great heights 
is “ fully supported by radiation pressure. ‘Where this does not hold 
good at great heights the atmosphere is said to be “ partially supported 
‘by ‘radiation pressure.” The distribution of density (p). is. -entirely 
different in the two cases, At a height x. for the .“‘ fully supported '’ 
p = (const.)/(¥ + %)®, where x, is the height of theequivalent homogeneous 
atmosphere. This is 3600 km. in the sun for Cat atoms, and p decreases to 
‘1/23 of its value at a height of 14,000 km. ° For the‘ partially supported ’’ 
calcium atmosphere p is distributed as in a gravitating atmosphere where 
g is reduced, and for a partial support of 99%, p decreases. by 10-8, 
of 90%, by 10-8 in 14,000 km.” It is concluded that the high-leve 
solar calcium chromosphere is ‘‘ fully supported,’’ as its observed extent 
is incompatible with any theoretical exponential density law. The 
atmosphere is so condensed at its base. as‘ to be 
le from the reversing layer; and if any departure from an 
of pressure at great heights occur, the whole’ atmosphere 
will collapse on the reversing layer. The author applies his results to 
Jeans’ theory of planetary nebulez [see Abstract 798 (1924)], and:shows 
S$. M. 


“1035. Relation Pavallax to Proper! ‘Mution: 
Menu Gorakh Prasad. (Roy. Astron. Soc., M.N. 85. pp. 157— 
178, Dec., 1924.)—This investigation was undertaken in order to obtain 
improved values of the constants répresented in Luyten’s formula [see 
Abstract 2121 (1923)] by using trigonometrical parallaxes of a much larger 
number of stars that his, and treating them by an improved method. The 
relation between H.(= 5 + m + 6 log p) and mean absolute magnitude is 
_ determined for each spectral type separately, and it is found to be linear 
except for the F and G stars. In K and M 
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to be considered separately. ‘Comparison a made withthe mean parallanes 


1036. Occultation of the Star B.D. 6078 by Mars, Tacherny. 
Astron. Soc., M.N. 85. pp. 191~194, Dec., 1924.) —This was observed 
at Kiew Observatory on 1924, September 6. The parallax of Mars was 
deduced from micrometrical measurements of the position-angle and 
distance of the star from the centre of Mars before and after disappearance, 
and the.resulting corfections to. Newcomb’s Tables, ag. given inthe Nautical 
Almanac, are Aa = +0017; Ad = —17:87... The ‘polar diameter of 
Mars, measured between disappearance and. reappearance, .gives, for 
10h. 4m, G.MLT., 26”/940, and the difference between this value and the 
value calculated from the Nautical Almanac is +1*:76. .From. the 
observations, the coordinates of Mars (N.A.), and the ‘horizontal paral- 
jax. (N.A.), the deduced equations of 064,; 


1037. Solder Cénistant Solar Activity, L 
M.N. -85. pp. 71-78, Nov., 1924.)—An attempt is made to correlate 
the solar constant and the area of the calcium flocculi.. Mount Wilson 
_ spectro-heliograms are examined and: the area of the calcium flocculi 
determined on an arbitrary scale. The solar. constant appears to be 
quite independent of the calcium activity except that there is an abrupt 
This is 


Prohor Motions in: Latitude of Sunspots ond. Facules. hovel 
Greenwich. (Roy. Astron. Soc., M.N; 85.: pp. 185-191, 
Dec., 1924.)—-The latitudes of sunspots which have reappeared at successive 
solar: rotations are examined over a period of fifty years, 1874-1923, in — 
order to confirm or disprove Carrington’s suspicion of a poleward tendency 
for high-latitude spots. The results show that, no such tendency. exists, 
Faculz, however, show distinctly a poleward drift, which is more pro- 

— in latitudes .20° to 30°. i OM, AGE. 


Solar Surface. L. d’Azambuja. (Comptes Rendus, 180, -pp.. 47-49, 
Jan. 6, 1925.)—~Deslandres and his collaborators have noted the local: 
-doubling:on the violet side of the central dark component of the K line of 
calcium in regions where little evidence of a violent disturbance is given 
by the spectroheliograph. . There are indications that this phenomenon is 
not uncommon, and the evolution of two disturbances is noted. There 
appears to be a close connection between these phenomena and protuber- 


1040. Measurement of. the Intensity of the Light of the Kernel. the 
of September 21, 1922. G. H. Briggs. (Astrophys. Jj. 60. 
pp. 273-281, Dec., 1924.)—-Measurements of the total intensity were 
made .at ‘Goondiwindi, Queensland, with two photeelectric cells. by 
method similar to that used by Kunz.and Stebbins [Abstract 853. (1919) 
With each cell it was found that there was 4 maximum. at, the 
and at the end of totality.» 
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changes in intensity, in ‘Hefner! candlé-metets, from 0°37: forthe first 
reading to 0-23: at :mid-totality and: to 0-29 ‘just: before the: end 
totality. ‘With cell 2 the corresponding results were 0+22;-and 0«27. 
Reduced ‘to no atmosphere, these become 1; 0-64;:and 0-81 for cell 1, 
and’ 0:95, 0-61,;\and 0-72 for cell 2.:In Table III the results of a ¢om- 
parison of the corona and the full moom are: given;; In support of the 
teality of ‘the variations observed, reproductions of» prints made’ from 
negatives obtained at Goondiwindi by: J: Nangle are giveh. These show 
that very bright portions of the corona: which were visible near oe 
1041. Recent Work c on Ww. J. 
Coll. Obs., Circ. 262. [7 pp.], 1924.)}—The writer discusses the work of 
Seares on: this: problem [Abstracts 1734 and 2702 (1924)] and of Malmquist 
(Lunds :Qbs.i Medd. II. 32, 1924); Their results differ from his own, and 
he beliéves that the’ observational material is not adequate to: permit 
calculation of a new luminosity law with any precision. At present it 
would ‘be: best to usé 


Obs:, Circ. 267. [11 pp.], 1924.)--The brightness of that part of the moon 
illuminated by earthlight, calculated by comparing photographs of the 
moon with out-of-focus photographs of stars, is, provisionally determined 
as’ +1-60 photographic magnitude. A study of the effect of sky illumina- 
tion on :the visibility of the moon in daylight has also been made. 

A. E. 
Leuschner. (Lick Observat, Bull. 11, No. 357. pp, 187-189, 1924.)— 
A full account is given of the computation of the orbit of this: minor 
planet. It is the fourth in order of closest possible approach to earth 


1044, Polarisation Light Saleen its Lots 
Rendus;, 179. pp. 960-963, Nov. 10, 1924.)--Saturn and its 
rings are observed, as have been the moon, Mercury, Venus, Mars, and 
Jupiter [Abstracts 794 and 2220 (1924)}.. The polar caps behave-similarly 
to those on Jupiter, while the rings exhibit the same phenomena as the 
moon, Mercury, and Mars. The ‘rest of Saturn appears to be covered 
with a dense but clear vee zones. A. | 


1045. Elements Opposition. Ephemeris. of Planet’ 
Maxwell. (Lick Observat. Bull. 11. No. 358. p. 190; 1924.)—) 
This planet was: discovered on Nov. ane: 
“1046. the Moon's: Motion Occultations 1880 
to 1923; -H.S. Jones. (Roy. Astron: Soc., 85. pp! 11-35, Nov.,: 
1924,)Occultations observed at the Cape ‘Observatory: 
VOL. XXVIII.—A.—1925. 2A 
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Corrections to Brown’s-tables and the Hansen-Newcomb tables are given 
for mean longitude and comparison is made with corrections derived 
from Greenwich meridian observations. The correction to Brown's 
longitude of the moon’s perigee (epoch 1900-0) is —1”-64 +. 0"+33 and 
to Brown’s longitude of the moon’s node (epoch 1900-0) is + 1°-87 
#:0’-59: The eccentricity of the moon’s orbit is 0-054900392 
0- 000000097, the derived semi-diameter of the moon is 932”-70 + 0”-04 
and the coefficient of the principal term of the parallactic inequality is 
125”-15. Stress is laid on the probable freedom of the latter two 
quantities from ‘systematic errors and the value derived for the solar 
parallax, 8”-805 + 0”-005, can be considered a close approximation. 
4047. on Variation of the Intensity of th the Moon 
tidus the Total Eclipse of August 14, 1924. G. Armeltlini-Conti and | 
G. Armellini. (Accad. Lincei, Atti, 33: ii. pp. 213-217, Oct., 1924.)— 
Work done at the Rome Astronomical Observatory on the Campidoglio. 
The method adopted was that recommended by G. Miiller, and consists 
in obtaining a reflection of the moon on a little sphere of silvered glass 
and measuring by means of an ordinary photometer the luminous in- 
tensity of the smail artificial star thus produced. The instrument should 
be so: placed that moon and sphere are approximately in opposition with 
respect to the photometer. One of the advantages of this method is that 
if the dimensions of the sphere be small relatively to its distance from the 
photometer, an error in the position of the latter does not affect the results. 
A summary of the observations leads to the following conclusions: (1) The 
total luminous intensity from the moment of entering the earth’s shadow 
till that of total eclipse varies approximately according to parabolic law. 
(2) At the moment when, covered by the penumbra, the moon begins to 
enter the earth’s shadow, its luminous intensity equals nine-tenths of that 
of full moon. (3) Its luminous when is about 


1048. ‘of Mare 1924, E. R. Phillips (Roy. 
Astron, Soc., M.N. 85. pp. 179-184, Dec., 1924.)—Between June 23 and 
- November 30 twenty-five whole-disc drawings and sketches of particular 
features were made, some of which are here reproduced. Although the 
south polar cap diminished greatly, it never entirely disappeared, as in 
1894, near sunspot maximum; thus the relation between the melting of 
Martian snows and the sunspot cycle, announced by Antoniadi and by 
Shajn of Pulkovo; is confirmed. Deformations of the. terminator, sug- 


1049. Types of Periodic Soludions of the Problem of Three Bodies, W. w. 
Heinrich. (Comptes Rendus, 180. pp. 45-47, Jan. 5, 1925.)—In recent 
publications the author has obtained series expressing the coordinates as 
functions of the time: In the course of these investigations certain classes 
of solutions have been discovered which are designated “‘ of the second 
sort.’’ The characteristics of the two sorts of solutions are that in the | 
first the eccentricity vanishes with the disturbing parameter, while in the 
second sort the eccentricity remains this. condition: “No 
actual detail is given in this paper. 
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4050. L, C. Martin, (Roy. Soc. Arts, J. 73. pp. 196-212, 
Jan. 16; 222-239, Jan. 23, and pp. 249-264, Jan. 30, 1925. Cantor 
Lectures. )—Gives a general discussion of the principal problems connected 
with colour, including the colour of transmitting and reflecting materials, 
the production of artificial daylight, colour vision and methods of colour 
analysis, colorimetry, etc. A number of instruments are described, bu ut 
the paper forms a general résumé of the subject. W. WwW. 


1051. Total Reflection of Light. A. Schuster. Soc., Proc. 107. 
pp. 15-30, Jan. 1, 1925.)—The chief results of this mathematical investi: 
gation are as follows: (1) The light which enters the optically rarer 


- medium at or beyond the critical angle is an effect, of diffraction ; (2) the 


diffracted light derives its energy from the incident beam, and must 
diminish the intensity of the reflected light ; (3) it follows that there can 
be no total reflection in the strict sense; (4) at the critical angle the — 
light dissipated by diffraction is about 1 % of the incident ter when thé 
of the refracting. surface is 3 cm. E. B. 


“1052. ‘The Optical Constants of Solia 
ePtiys, Rev. 25. pp. 75-84, Jan., 1925.)~ The index of refraction and the 
coefficient of absorption wete determined by the ‘polarimetric ‘method. 
The absolute index of refraction was obtained from the observed value 
by multiplying the latter by the index of refraction of the glass, the 


coefficient of absorption remaining the same. ‘The index of refraction 


was found to vary from 0-362 for 44550 A. to 0-350 for X6800 A., with a 


minimum value of 0-321 for \5890 A, The coefficient of absorption in- 
creased from 2-37 for 44550 A. to 4-34 for 6800 The principal angles 


of incidence and of azimuth, calculated by means of Drude’s formulas, 

iticreased from 55° 25’ and 38° 32’ respectively for \4550 A. to 63°20’ and 
40° 6’ for 16800 A. The corresponding ‘values of the reflecting power were 
44-2’ and 66:1%. The computed reflecting power of cesium in contact 
with crown glass increased ‘from 48-5 % for 4550 A. to 63-2 % for 
A. A direct spectrophotomietric determination ‘yielded corre- 
sponding values of 37-2 and 63-2 Yor the — being best in the 
ho and red end of the spectrum. AvtHOR- 


"1053. Index of for Visible ‘Spectrum of Air and 
100° C. A. Pérard. (Comptes Rendus, 180, pp. 49-51, Jan. 5, 1925.) 
—After considering separately the effects of wave-length of light, tem- 
perature, and pressure of the air, the is 
its index of refraction N: 


1-482 

= = (288: 02 + 0-0037160: 
where ) is the wave-length in microns, h the pressure in mm. of | mercury, 


1054, Double Chronaxy an the Eo’ 
Déjean. (Comptes Rendus, 180: pp. 160-178, 12, 
VOL, XXVIII.—A.—1925. 
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The making and breaking of a continuous current passing via the human 
eye causes a sensation of light, and this phenomenon is utilised by the 
authors to measure the chronaxy of the human eye. The paper is aes 


“4055. The Absorption of Ultra-violel’ the Methyt Derivatives 
N aphthalene. H. de Laszlé. 180. pp. 208-200. 
a 19, 1925,)—A large number of these derivatives have been examined 
dissolved in hexane and as vapours. The absorption spectra, of the 
monomethy] and dimethyl derivatives closely resemble that of naphthalene, 
is. a region A between A = 3250 and 2950 A,, ‘another B between. 

2950 and 2500, and a very strong one C in the ‘extreme ultra-violet, 
A. = 2200.A. Curves are given showing the absorption spectra of naphtha- 
lene, B-CH, naphthalene, and 2-6 and 2-7 dimethylnaphthalene dissolved 

in hexane. Various differences between the ditferent parts of the spec 

are noted ; in region B the narrow bands of naphthalene fuse together in 
the derivatives. _ The. bands in region A can, in each derivative, be 
uped in several series with almost constant intervals; these range from. 
= 1880 cm.-1.for 2-6 dimethylnaphthalene to 1540 for. 
-methylnaphthalene,. the value for naphthalene itself being 1450 em,~1, 
The corresponding interval for Dengeet is 921-4, for toluene 932-5, and 
for paraxylene 1184 cm.~1, The introduction of CH, groups in the 
molecule: causes a displacement of the spectrum towards the red, -which 
is greater for the ® than for the a derivatives, that of the 2-6 one being 
most shifted... The bands in the 8 derivatives are more pronounced and 
_ More numerous than in the a.ones; thisis a general tesult obtained with. 
derivatives containing the groups CHg, OH, NH,, CN, COOH, Cl and Br, 
The. position 2~6 gives spectra which are more intense with more numerous 
bands shifted more towards the red than: position 2-7; there is a great 
analogy here with the para as with the, 


ved, .T, Dreisch. (Zeits. f. Physik, 30, 3. pp.. 200-216, 1924.)—The 
absorption of water, benzol, and chloroform has been measured. in the 
liquid and. gaseous states up to 3 yw, using a quartz prism. The liquids, 
absorb more the this is 1-5 


1057. Study of Objective. 
’Optique, 3. PP. 631-535, Dec., 1924. )—An investigation by 

method of a Zeiss objective of "20 em. aperture’ and '3'm. focal length. 
The diaphragm employed contained 69 citcular ‘openings of 8mm. 
diameter, placed down and across at distances of 14-6 mm. A dry! 
gelatine-on-glass colour screen (coloured by tartrazine) was placed ‘in 
contact with an orthochromatic plate, and photographic images, almost 
round, of a Lyre (when near the zenith) were procured in the D region of 
the iain A table of results is given. The author obtains the 
values: == 07-56; s = 11:15; c= 0° [for these coefficients see. 
Abstract 1: 1431 (1924)], showing that the focal images, considered from the 
point of ‘view: of geometrical optics, scarcely exceeds the. thepretical 
diffraction disc... The value of c as compared with other objectives; 
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remarkable: ‘optical qualities, not 


1058. Image as a of Position. 

Gardner’ and J. Arnaud: “Soe: of America, Rev. 


Sci!'Inst.' 9° pp: 675-683, Dec., 192 .)—Taylér’s formule for the curvatures 
of the’ astigmatic: image surfaces produced by a combination of elements 

‘are “here suitably’ simplified for practical’ purposes: If ‘the’ modified 
etirvattires (primary ‘and secondary) are plotted against the distance 
‘on the ‘axis ‘from the element to the’ entrance pupil point, two parabolas 
are obtained with axés perpendictlar t6 the d-axis ‘and intersecting at 

Sout sints for which the curvatures are equal to the Petzval curvature. 
: ‘Sue pe len! is shown, and its utility discussed for the design of an eye- 

piece. An illustration is also given of the manner in which the discrepancy 
the trigonometric and curvatures with increase 
of field under consideration. Ho. 


10 


gat ists ents, 2. pp. 135-139, Jan., 1925.)—Some form of preliminary 
reduction of the angle of view.is required before taking a photograph 
which includes a field of 180°. A highly. divergent. meniscus lens, designed 
by R. Hill, is used for this purpose. The: different forms of distortion, 
one of which, is necessary. to project an angle of view of 180° upon a fla 
surface, are discussed, and previous attempts, to reproduce the field of 
view as.seen by a fish are outlined. The method of reproducing no 


Tuterferometer ‘Methods. ‘of Me easuring. Floss: ‘Double Stars 
Star Diameters. K. F, Bottlinger.  (Zeits. Instrumentenk. 44. 
pp. 540-555, Dec., 1924.)—A description, with illustrations, of the various 
forms of stellar interferometers in use. is 

» 1061, of Zeiss Theodolite, w. ‘(Zeits. 
{nstrumentenk. 45. pp. 16-35, Jan.; 1925.)—Describes in detail; the 
construction and performance of a new theodolite made by. Zeiss. for, the 
geodetic. institute. of the Technische Hochschule at Delft.. The, perform- 


Richter. (Zeits: Instrumentenk..45, pp. 1-15, Jan:,, 1925.)-—-In con- 
tinuation of K. Strehl's work [see Abstract 206 (1903)}, the author studies 
ithe definition of an optical system as given, by diffraction considerations. 
‘The paper jis mainly Pee usefully abstracted... 

Systems: V. Ronchi, (Accad. Lincei,; Atti, 33. ii. pp. 314-318, Nov. 2, 
‘1924: )~<Describes direct method:'for ‘studying the aberrations of a 
diverging ‘optical system without the necessity for combining it with a 
miore powerful converging system. 

VOL. XXVIII.—a.— 1925, asel- LIVERS 
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_ at a given distance from this grating enables the aberration of the system = 


to be determined, "(See Abstract 80 J. W. TW. 


1925,)—The diffraction of waves by a perfectly reflecting wedge is. a 
’ slit in a plane screen is a problem not yet exactly solved; it occupied 
Bointe of novelty and interest in these two problems, B. 


1064, Some Problems in the Theory of Optical. Diffraction. 
Hanson. (Optical Soc., Trans, 26. 1. pp..1-11; Disc, 12-13, 1924~ 


_ problem of considerable celebrity. The diffraction of waves by a straight 


-Rayleigh’s mind for many years. This paper gives a brief treatment of | 3 be 


1065. Back Vertex ‘Power of a Conbination of Lenses. T. Smith. 
‘(Optical Soc., Trans. 26. 1, pp. 31-37, 1924-1925.)—The general relations 
between the constants of a compound instrument and those of its com- 


Da ponents are obtained when the imagery is collinear, From these relations 


the expression for the vertex power of a compound instrument is built © 
up in the form for in spectacle calculations. and 
1066. of Neutvalisation, Smith, (Optical Trans. 26. 
1. pp. 38-45; Disc., 46, 1924-1925. )—Reasons are given for rejecting the — 
current theory of neutralisation, and a new theory is propounded which 
represents more exactly the experimental procedure. It is shown that 
the test shoyld be made with a large separation between the test object 
.. and the eye, and that the connection between the vertex powers of the | 
_ Jenses when neutralisation is exact involves the distance of the test object 
_ and the order in which the lenses are placed. From the discussion of 
numerical results it is concluded that the simple law of the zero sum for 
the vertex powers is attained with ample accuracy as a mean result. 
be tested with their surfaces in contact. 
H. B. 


“1067, Colour Convsetion of an Double, 7. Smith. 
‘sumed! Soc. of America, J. and Rev. Sci. Inst. 10. pp. 39-63, Jan., 
1925.)—A general consideration of the’ subject leading to expressions for 
(1) the variation in. focal length of an achromatic doublet in terms of the 

interpolation formula, and (2) the variation in intensity on 

the axis of a Jens in the neighbourhood of the principal focus. Numerical 
results are given in a special case (ordinary crown and dense flint)’ for 
- . the luminous efficiency of a lens of any dimensions in so far as this efficiency 

_ is controlled by the chromatic aberration. It is shown that for ordinary _ 
glasses the chromatic aberration and the colour variation of the spherical — 


aberration are of the same order of magnitude. The author concludes 


that an appreciable improvement in the spherical correction would 


| 1068. Refraction and Dispersion in the Light-Quantum Theory. L. 8S. 
Ornstein and H. C. Burger. (Zeits. f. Physik, 30. 4-5. pp.. 263+257, 
1924.)—-With the aid of the linear dimensions of light-quanta, previously 
found [Abstracts 1450 and 1451 (1924)] to be of the order of magnitude , 
of a. wave-length, the retardation of light in matter is and 
_ Rayleigh’s formule for dispersion atoms can 


ete 
wv 


— 
Att 
pe 
“3 + 
' 
4 
Ls 
3 
e 
t= 4 


1069. Diffusion of Light im Fluids: Rocard: (Comptes ‘Rendus, 


180: pp. 52-63, Jan: 5,'1925.)—-The work is published for comparison 
with that of Martin [see Abstract 543 (1925)]. The depolarisation p of 
light! passing: along 0x through a liquid and viewed along Oy is defined 
to be the ratio of the intensity along 0% to that along 0z. The'great diffi- 


culty is the preparation of optically pure liquids—that is, free from dust _ 


and colloids in suspension... This*is specially difficult for water; for which 


p = 0-11 for given light, but can be achieved by ultra-filtration: Results 


in the blue may be affected by a slight fluorescence attributed to solution 
of the containing vessel, so that p may rise to 0+16 and 0-18 in the blue 


and violet: Nitrobenzene and benzonitrile were chosen for experiment, 


as they are strongly anisotropic. ‘Benzonitrile gives. p = 0-66 for red 
light; for which only it is transparent, while nitrobenzene has values for 


_ p of 0-68, 0-67, 0-68 and 0-75 for the red, yellow, green and blue violet: — 


These values agree with Martin’s, except in the blue.’ The author proposes 
a theory of change of depolarisation due to an electric field on the assump- 
tion that molecular anisotropy is the sole cause, and calculates a change 
of only 1 part in 200 would arise from a field of 100,000 ‘volts per cm. 
‘BS. 


and Vapours. K. F. Herzfeld and K. L. Wolf. (Ann. d, Physik, 
76. 1. pp. 71-105, Jan., 1925.)—The available measurements of réfractive 
index for He, Ne and ‘Ar are investigated and. tabulated, curves. being 
given showing the relation of n — 1 to wave-length. The dispersion can 


in each case be represented by a single term formula, which places the 


natural frequency of the atom on the ultra-violet side of the long wave- 
length boundary of the ultra-violet absorption spectrum. 
possible to decide if this natural frequency ‘is the ‘‘ centre of gravi 

of the continuous spectrum. An attempt: to explain the dispersion es 3 

means of the resonance line alone did not lead to any result; it was | 
possible, however, in the cases of He and Ar, to obtain formule with two 
terms, the natural frequency of the least important of which corresponded 
to the resonance voltage. These formule agree with the observations no 
better and no worse than the single term ones. The calculated number 
P of the number of electrons acting per molecule increases greatly from 
Ne to Ar, and a little from Ar through Kr to Xe, This, and the greater 
curvature of the: two theoretical argon. curves as compared with the 
experimental curve, make it probable that the lower levels of the atom 
are also concerned in the phenomena. It is possible to explain the results, 


- however, by assuming a deviation from the classical theory,’ such as is 


required by Wentzel’s theory. No definite formule could be obtained 
for the vapours of Hg, Cd and Zn; 
a similar manner to the inert gases. 


+» 1071. Note on the Theory of Opticat. Dispersion. G. Breit. (Wash- 
Acad. J. 15. pp: 34439, Jan. 19, 1925.)}—The attempts of 
Sommerfeld and Debye to account for optical dispersion by studying the 
perturbations caused in the electronic’ motion by the incident wave were 
unsuccessful because the frequency at which the calculation showed the 


reaction to be strongest proved to be the frequency of revolution of the 


‘VOL. XXVIII.—A.—19285. 
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The difficulty was avoided) by: Ladenburg, Reiche, and Kramers;:but in 
their theories the dispersion is discussed only! for frequencies which'do 
not: lie in the absorption band: For this reason the: equivalent classical 
resonator is not supposed to have any. dissipation of energy, and: the 
present paper discusses how far it is necessary to introduce the dissipation 
of energy into the theory. On the classical theory a frictional term ‘in 
the equations of motion could be interpreted as due to radiation, but on 
the quantum theory. theré jis no continuous radiation, so the author 
investigates the possibilities of a classical resonator without a frictional 
term, adopting van. Vieck’s notation [see Abstract’322 (1925)]. is 
shown that, the phase change introduced by the classical frictional force 
may be also thought of quantitatively as due to the interrupted action 
of ithe tesonator. | If the correspondence principle may be applied in this 
case, and if itis to be interpreted as assigning a certain similarity to the 
actual dispersion and the’ theoretical classicai dispersion, then any other | 
influence than that of interrupted actions in the higher quantum states 
has to be abandoned. If the width of emission and absorption lines: be 
related to the dispersion by the laws of the classical theory, then this 
width. is. entirely due to the finite time of each independent emission. 
The theory of interruptions now put forward is claimed to account for 
the polarisation of resonance radiation in weak — fields in a more 

4072. Diagrams of Radiution: from’ Uliva-Mi icrostopic | R. 
Gaehee (Ann. d, Physik, ‘76. 1. pp. 29-38, Jan., 1925.)—Mie [Abstract 694 
(1908)] has:shown that gold spheres of 160-180 4p diameter and suspended 
in water'scatter more strongly in the direction of the original beam than 
in the opposite direction, a result not in agreement with those for indefinitely 
small. particles. . Calculations: have been made by: the author of the 
intensity of scattering im various directions for silver particles of 125 py 
and /153\py illuminated with light of ) = 525 wy, polar diagrams being 
drawn. For non-conducting particles the reverse is the case, strongest 
scattering occurring in the opposite direction to that of the incident 
beam. 


im 1-Methyleyclohexylidene-4-Acetic Acid, E, M. Richards and 
T..M. Lowry. (Chem. Soci, J. 127. pp. 238-240, Jan., 1926.)—Special 
interest ‘attaches to the! rotatory dispersion’ of centro-asymmetric com- 
pounds, which, according to the ordinary definition, aces no: — 


investigated. ..On. Pope’s recommendation, ‘the. measurémenit# | are 
made. with solutions. in methylal. The) volatility of this solvent makes 
it, necessary to express the results in the form of dispersion-ratios instead 
of by.means of specific or molecular rotations, since the solutions are 
originally cloudy and their concentrations are altered. appreciably ‘by 
filtration ; there is, however, the very great advantage of being: able, 
except in the photographic region, toiread a lavo: 
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solution; ‘under precisely similar conditions, without being: compelled ‘to 
make use of zero-readings. ‘In these ¢ircumstances a very satisfactory 
is obtained between the results recorded” im‘ two ‘complete 
series 0 dependent readings. The data are set out in a table together 
with’ corresponding dispersion-ratios calculated’ from the’ eqtiation 
= 2422)(X2 — 0-056). The data tan be expressed, Over the 
tage of wave-lengths covered by thesé experiments and up to the waar 
limits of ‘éxperimental ‘accuraty, by oné term of Drude’s ‘equation. 
Moreover, since an exposure of more’ than an ‘hour is required to give the 
last ‘photographic teading, it is clear that ‘the measurements ‘are carried 
right up to ‘the limit of the tegion of ‘transparency, ‘within which alone 
Drude’s formula is‘yalid. As ‘a result Of these experiments, ‘and until 
‘some positive evidence to the contrary is available, it ‘to 
of the compound as simple, ALE. G. 


1074. Rotatory Power of Cholesterol 
indies 180. pp. 148-150, Jan. 12, 1925.)—Further results [see Abstract 
1987 (1922)] lead to the following conclusions: The enormous rotatory 
‘power characteristic of substances exhibiting a cholesterol phase is due 
to the peculiar structure of this state, and is explained by the existence 
of! considerable spontaneous torsion, coupled with marked double refrac- 
tion. The greater the torsion, the smaller is the rotatory power. “Like 
the magnetic rotation, as a rule the “ cholesterol” rotatory” ‘power 
decreases as the temperature is raised, whereas the molecular rotatory 
ip of crystals often increases with ‘rise of temperature.’ As F : 

€ magnitude of the cholesterol rotatory power, this is much greater in 
mixtures containing only a small proportion of the active substance ‘than 
when a large amount of the latter is present.’ The rotatory dispersion of 
these cholesterol substances also ‘exhibits special characters, inversion of 
the power occurring in many cases at a’ ‘certain wave 
ah 
1075. Kinematography with a Movement of Film: Very 
| High- Speed Photography, J, Barot. (Rev. d’Optique, 3.. 613530, 
Dec., 1924. )—Describes two. systems of kinematography in which the 
negative is taken and the positive shown with a continuously moving 
film. Each system depends on compensating for the movement of the 
film during an exposure by a corresponding movement of a plane mirror 
included in the optical system. In the second part of the. paper. a 
description is given of the apparatus of Heape and Grylls, by means of 


| 


1076. Basis of. Heterochromatic Photometdy:' Schaefer. (Phys. 
Zeits.' 26) pp. 68-64, Jan. 1925.)\—By means of the Ostwald colour 
atlas or similar system of colours it is possible to travel round a complete 
colour ‘cycle in any’ desired number of steps: The author .has 
photometric measurements, step by step, round a complete cycle, using 
(a) @ direct comparison, and (b) a flicker photometer, in order to detetmine 
a whether ‘the commutative: law is valid for these two methods of hetero- 
a, chromatic photometry. He finds: that if too few’ steps are taken the 
individual comparisons become inexact, owing to the large colour differences 
involved; ‘if, on the other hand, the steps’ 
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With twelve steps he finds that 


1077. he Properties of Photographic Reversal Phenoment. Arens. 
(deits, phys, Chem, 114. pp. 337-386, Jan, 90, 19265. )—An investigation 
is made of the phenomenon of the reversal of a photographic image which 
‘is due to the property that on progressive exposure the developability, 
after. increasing to a maximum or solarisation limit, falls on 
exposure, when the image, after developing, changes from a negative ‘to 
@. positive, The work has enabied the recognition of three types of 
photographic reversal phenomena. In the first. type it is shown that 
the exposure to light causes the formation of finely-deposited silver, which 
is very reactive to the developer and forms the normal latent image. 
This silver acts catalytically on the development of further silver salt. 
On, further exposure the silver becomes. compact by aggregation. and 
loses its catalytic properties. The essential characteristics of the second 
type is oxidation by light of the silver of the granules in the presence of 
Br, mols. or,ions. The third type is based on diffusion of the bromine, 
which i is liberated by the action of light from the interior of the granules, 
and. on reaching the surface reacts again with the silver, reversing the 
original photo reduction. The different points which are investigated 
include. solarisation. in. the presence of halogen absorbing agents; the 
resistance of the silver of the latent i image against silver bromide solvents ; ; 
the Ag content. of the solarisation image; the ability of different forms 
of Ag to. act as nuclei; the resistance of the solarisation image against 
oxidising agents; the effect of desensitisers in relation to their light 
absorption. The properties of the Herschel effect are discussed. 
easurements are made of the relative effects of Réntgen and solar 
radiation and the influence of time of exposure and nature and concen- 
tration of developer necessary to cause the reversal effect. [See Abstract 
(19 24).) J. 


1078. Action of Light on the Ferrous Fervic Iodine Iodide Equilibrium, | 
e K. Rideal and E. G. Williams. (Chem. Soc., J. 127. pp. 258-269, 
Jan., 1925.)—The reaction 2Fe*** + I, 2 2Fe* + ‘or is photosensitive 
to both ultra-violet and visible light, "the region of visible photoactive 
tadiation being within the range 5500-6500 A., with an apparent maximum © 
at 5800 A. The tri-iodide ion is the photoactive constituent, and the 
_ energy of excitation corresponding with the wave-length 5800 A. is equiva- 
lent to 2-14 volts, 'a value almost identical with the resonance potential 
_of the iodine molecule.’ One quantum of absorbed radiant energy causes 
1 nol.’ of ‘iodine to react, and the mechanism of the reaction can be 


expressed:in the form:2Fel, + Is + h, = 2Fely + 1’... The. dark: 
brium constant of the reaction is K == 23:6 = (Fev)(1,)4(Fet)(I’) at 

25°. The temperature coefficient of the liberation of iodine in the dark 
is. Ags == 2-713, that of the photochemical reaction being 1-17. 
Addition of potassium chloride raises the thermodynamic. concentrations 
of all the reactants; and although the equilibrium point is unchanged, 


ae the rate of attainment is very considerably increased. Proof is furnished 


that equilibrium is the result of attainment of equal velocities. of the 

forward and the back reaction; since the effect of radiation of constant 

intensity on the equilibrium attained is less when the. fossa gad 
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concentrations of the reactants and: thus velocities of two 
ate raised: by addition of: P. 


1079... Influence of the Basic: Matevial.on the Emission of Phosphorescence. 
R. Tomaschek, (Phys. Zeits; 25. pp: 643-646, 1, 
1924. Paper read before the Deut,..Naturforscher u. Arzte, Innsbruck, 
1924,)—When the base materials used consist of sulphides of the:alkaline 
earth, metals [see Abstract 2960 )(1924)], as the: atomic; weight: of : the 
metal increases, displacement of the phosphorescence spectrum. towards 
the region of smaller wave-length occurs, the separation of the two’ lines 
of the doublets at ithe same time becoming less. If. the sulphur atom. is 
replaced by..an oxygen atom, the displacement is in the opposite:.sense, 
and the doublets open out. These. displacements are in the opposite 
direction to those. which. -would be indicated. by the. influence.,of. the 
dielectric, constant. On the basis. of Lenard’s conceptions, a_ hypothesis 
concerning the structure of the phosphorescence centres, is. advanced 

1080. ‘Note. on the. Least a Light. _H, Ives. 
(Optical Soc. of America, J. and Rev. Sci. Inst. 9. pp. 635-638, Dec., 
1924.)—The author has formerly determined the least mechanical equiva- 
lent, by means.of the monochromatic. green. mercury, line. (A546); the 
luminous, value and the radiant value (energy value) of which. were deter- 
mined [Abstract 888 (1915)]. ..The watts. per lumen were found 
0-00163. . This, multiplied by the luminous efficiency. of this. wave-length, 
which is nearly unity (maximum. efficiency being rated as. unity), gives 
the least mechanical equivalent of light., A complex radiation may be 
used if all its elements are given their proper rating in luminous efficiency. 
can be done in, the case of black body radiations, the relations of 
which are accurately expressed bya well-verified formula, though the. 
‘constants are not as yet known with the accuracy required. Recently 
two fundamental points have been determined: Gibson and ,Tyndall 
have determined accurately the luminous efficiency curve of the spectrum, 
and the author the brightness of the black body at the melting-point. 

platinum. An equation is deduced for m, the mechanical equivalent 

ight, which incorporates the Planck black body. equation and Gibson + 
and Tyndall’s experimental curve. Inserting the recently determined 
value of the brightness of the black body at the melting-point of platinum 
(55-4 c,p. per sq. cm.), and taking the most probable value of the melting- 
point as 2035° abs., with recent values for the fundamental constants, 
the value m = 0: 00161. watts. per lumen: is obtained. .Multiplying; the 
result previously obtained for the Hg line. by, the duminous efficiency of. 
wave-length 0;5461 as taken from Gibson and Tyndall’s:curve— 
‘namely 0; 985—the value of m is given as 0° which 
the black body. measurement. 


1081, On the Theory of Quantum Radiation. Jordan, .,(Zeits, 
Physik, 30, 4-5, pp. 297-319, 1924.)—After a short description | of the 
Einstein [see Abstract. 654 (1917)} and Bobr theories, it is shown, in, this 
paper that a theoretical necessity for recoils. does not.arise in. the 
consideration of thermal equilibrium,. but that a simple generalisation 
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as to:recoils in the tadiation. ‘The opportunity is aio afforded and taken 


 1082y Reflection of Waves Penetrating Normally into a Stratified Médium. 
J. A. Wileken,: (Phil) Magi 49: pp.°107-112, 1928.)“-The ‘author 
here'seeks to establish'a general expression for the relative intensity of 
a reflected’ wave, without special assumptions except a8 to: the reversi- 
bility implied in the linear equation of motion. To’ avoid the complica: 
tions arising from’ the’ change in direction due to oblique: 
which theauthor has recently discussed [see Abstract 2605 (1924)], he 
considers ‘a train of waves in the direction of + # and impinging normally 
at ‘the boundary, x — 0, of a plane stratified medium, and takes as 
equation of motion free from the time + = 0, where 
is a teal continuous function: OF k = = 
By considering special cases, two interesting results are obtained : 
ql): Reflection from a continuously varying transition layer depends 
n y on the discontinuity of the gradient of the refractive index, 
and (2) there is no reflection when the refractive index and its gradient 
are continuous throughout. Even a small change in the thickness of the 
cause an relative the reflected intensity. 
des ‘Sciences, 6. pp. 281-293, Sept.-Oct., and pp. 381-392, Nov.-Déc., 
1924.)—In' ‘a note to a paper by Bose on Planck’s Law and the Light 
Quantum ‘Hypothesis [Abstract 2812 (1924)], Einstein ‘suggests the’ usé 
of ‘the method there developed for the application of the quantum theory 
to the’ case of an ideal gas. The author carries this out’ in the present 
paper, the greater part of which consists in the reprodtiction of the atgu- 
ment and analysis of Bose’s paper and of Einstein's < paper on 
- the Quantum Theory of Radiation [Abstract Ww. DET. 


$084. The \Paschen-Back Effect.’ C. a. ‘Physik, 
2-8. pp! 266-272, Jan., 1925.)—A theoretical paper in which the two 


following results are arrived at. The deviation of the Sommerfeld repre- - 


_ sentation of the Paschen-Back effect from Voigt’s formula does not 

* Correspond with the facts, and in ‘Kent’s observations of the magnetic 

splitting of line 6708 A:U. the behaviour of component 7 is not compatible 

with: the author’s ge of the term bsg nd of the lines of the Ee 
A.E 


1085. The 0 of the Redialing © the 
Spectral Lines; Venkatesachar.’ (Phil. Mag. (49. Pp: 33-59, 
author ‘recalls’ the suggestions, of Lord Rayleigh 
[Abstract 555 (1915)] giving ‘probable causes of the widening ‘of ‘spectral 
lines. After a brief note on previous work, the paper describes theoretically 
and practically the striking increase in brightness of the line 5461 f in 
the’ spectrum radiation from a “low-density mercury-vapour lamp. 
The lamip'used is described in detail, and provided a long radiating column 
of mercuty-vapour.’ paper inchides tables of’ results and plates’ of 
dctual tecords.’ The question of “the Visibility ‘of interference fringes 
frag by the axial ‘radiation fromi'a luminous column of ‘finite length 

in ‘a Michelson interferometer is’ investigated, ‘and "the’ ‘paper concludes 
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(Anne:d. Physik; 76; 2-3.) pp. 290+316, Jan.,;1925:)+-The displacement 


of! spectral lines: with. ascent of: atomic weights: are. described: im’ terms! 
of the theoretical results of Sommerfeld and Kossel based upon the Bohr 
atom. These are treated from the theoretical aspect, and the results 
permit. of prediction of other lines, The treatment is too. invol ed, and 
om Fesults too, largely. tabular to of brief abstraction, .., B. J. 


M, Hanot,.. (Comptes, Rendus,, 180. pp. 54-56,, Jan. 5, 1925.)--This 

a, continuation of previous work [see Abstract. 1802 (1924)]... The effect 
a period of oscillation, capacity and difference of. potential is. studied. 
The first is determined from the wave-length as measured by. a wireless 
wave-controller ; the capacity was, formed bya battery of Moscicki 
condénsers ; and..the last-named py..the length of Spark. The Balmer 
lines were photographed with a Rowland concave grating, and the. width 
determined by a Fabry-Buisson microphotometer.... At is. concluded. that 
for given initial, temperature and pressure the maximum, of 


tip Bash ond tn tha Fabry, (Frank. 
Inst., J. 199. pp. 13-25, Jan., 1925.) —-This address contains a clear résumé 
of apparatus both for separating and for recording radiations. A short 
historical account, of, accurate. wave-length measurement, follows... F. 
1689, Ultra-violet Absorption, in Peivoléeum. ¥, Viés and. (Miss) 
M.. Sex, (Comptes Rendus, 180.. pp. 140-143, Jan. 12, 1928. )—An 
examination | has been made of : the ultra-violet spectrophotometric curves 
of crude petroleum oils in the region between A220 my and the visible 
range, 3s well as observations on the various separation products. The 
bodies were examined in solution in CHCl,, using thicknesses of the order 
of +2 to 1:5mm, [Abstract 1639 (1922).] Five bands have been 


“observed with angie intensities at'300, 280, 265, 242 and < 240 


respectively. | the refining processes the relative importarice 

the ‘bands changes, aig t it is impossible up to the moment to determine 
with of the which the bands 
correspond, W. V. M, 


pibesteal Applications.” J. Saidman. (Comptes Rendus, 179. pp. 1448+ 
1450, Dec. 1924.)—In ultra-violet radiation therapy the question 
arises whether the therapeutic effect is dependent merely upon intensity 
or upon intensity and wave-length. The author divides such radiations 
into eubiotic above $3000 A.U. and abiotic below 3000 A.U. That radiation 
which is most efficacious for the treatment of rickets is’ ‘unsuitable vor ~ 
treatment of localised tubercular lesions, atid vice versa. °° 

The ‘author’ has’ carried out spectrographic’ absorbtion: iments 
with fresh histological specimens of skin, and finds ‘that the radi from 
the mercury-vapour arc is largely absorbed by layers’ of 
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the skin, 1 mm. allows the passage of only violet. rays 
of the visible spectrum. The arc-lamp generator, whilst dependent upon 
the composition of the electrodes, has generally a lower wave-length and 
more rapidly produced: by the mercury-vapour lamp than by the arc | 
H. J. Emeléus and We E. Downey. (Chem. Soc., J. 125. pp. 2491- 
2495, Dec., 1924.)—The object of the work was to find whether burning 
phosphorus ‘emits light of which the spectrim is similar to that of the 
glow. Photographs were'taken with a small Hilger quartz spectrograph 
and thé’ copper afc used comparison spectrum. ‘To obtain the flame’ 
specttum, air enriched with oxygen was drawn over thin stick phosphorus 
- in a hard glass’tube and the ‘phosphorus was burnt close to the spectro- 
gtaph slit, which was protected by a quartz window. ’ The flame tempera- 
tute ‘was 800°C... Five bands were observed at ) = 2300, 2475, 2530, 
2630 and 3275 A. By burning phosphorus in a tube under reduced air- 
pressure ‘a flame temperature of 125° ‘was obtained. The spectrum. 
shows the same bands, but resolved into smaller bands. The glow spectrum 
was obtained by passing air over phosphorus contained in a flat tray, 
which was cooled by water to prevent the phosphorus catching fire. An 
exposure of 200 hours shows the same narrow bands as the low-temperature 
flame. This’ tofitradicts ‘Petrikaln’s ‘recent work, but with the 
earlier work of Centnerszwer and Petrikaln. S. 


4092. of Lines of F. Croze. 
Rendye 179. pp, 1603-1605, Dec. 29, 1924.)—The spectrum lines. which 
Rend, 78 when a spark strikes in an atmosphere of nitrogen are emi ape 
ro part by the atom: of nitrogen in the neutral state and in part by 

atom ionised once or twice. The object of this paper is to show that the 
of this conforms to the law of alternation of 
“4093. of a the Lines of I and Oxygen. 
¥ Croze. (Comptes Rendus, 180. pp. 277-279, Jan. 26, 1925.)—The_ 
spectrum. of ionised nitrogen (N+) has been considered in a previous paper 
[see preceding Abstract]. According to the alternation rule, the spectrum. 
of the lines of ionised oxygen (O+) ought to be formed by combinations 
between the terms of the multiplicity pair. Tables are given showing 
the. more important of the combinations between the quadruple terms 
which the author has.found in the visible portion of the spectrum. by. 
1094, Positive ‘Group of the Nitrogen Bands, 
Part III... Lindau... (Zeits; f. Physik, 30. 3. pp. 187-199, 1924,)—. 
New combination-relations are found for certain bands in this group. 
These relationships are tested by measurements on the bands 3805, 3536, 
4059, and. 3755, and are found to be the evidence, [See 
_ Abstracts 2274 and 2965 (1924).). M. 
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1095; The Negative Bands: of Nitrogen. : Fassbender, (Zeits, 
f: Physik, $0. 1: pp. 73-02, 1924.)—-The négative band-spectrum of. nitrogen 
has been photographed with the largest’ obtainable 
accurately determined, As Cy M. 


1096. The Structure of the Spectrum of Tonised Nibogen.. “A. ‘Fowler, 
(Roy. Soc., Proc..107, pp, 31-42, Jan. I, 1925.)—The present communica- 

the. second line spectrum of nitrogen, extensive observations having been , 
made on the spectrum of nitrogen in vacuum tubes with the gas at Meal 
pressures and under varying conditions of electrical discharge. 

spectrum: (NII or N+) has»been investigated over. the .range 

A2200,; but no regularities have yet. been; traced on the more refrangible 
side of 43000. Fifty-two lines have been classified: ih relation to the terms 
which, combine to produce them. In this region all the terms which have 
been identified belong to singlet or triplet systems, These have been 
found to combine with each other in agreement with the selection rules 
- applicable to other spectra in which p’ and d@’ terms appear. The absolute 
values of the. terms cannot yet be. stated, but.a value of 70,000 has. been 
provisionally assigned to 2p in accordance with the. value suggested. for 
1p by astrophysical data. The largest term identified is the p term, and 
it may be inferred that the series electron in singly-ionised nitrogen normally 
occupies a 2, orbit, so that the atom of NII has two electrons in 1, orbits, 
two in 2, and two in 2, orbits. From, the spectroscopic displacement law 
it may be further inferred that this is also the probable arrangement of 
orbits in the neutral atom of carbon, the spectrum of which has not yet 
been resolved into series. Three, groups of lines. which involve one of the 
p terms are remarkable as showing large. Gavlarements, teh -5 A.) to the 
ped in vacuum tubes at relatively high pressures; (WL V.M. 


1097. “Absorption Spectrum of ‘Potassium at High Tempera- 
tures. N.K, Sur and R. N. Ghosh. (Phil. Mag. 49. pp. 60-64; Jan., 
-'1925.)—The paper treats of Fowler and Milne'’s extension of Saha’s theory 


ee of thermal excitation of elements at high temperatures, and records the 


work of King and Narayan on the subject. ‘In the present work the 
potassium was heated in a special iron tube oven séaled at both ends by 
plate glass. The ends were water-cooled, and the centre heated ina special 
- clay furnace by coal and”an ‘air blast. The temperature attained was 
1300°C, ‘The transmitted light, from a 60-c.p. pointolite; showed ‘a 
“green colour at 600°C., and at red-heat became bluish-green. “At this 
"point ‘no absorption line is observed, but the spectrum is traversed’ by 
channelled bands.. At 1300° C. eight absorption lines were obtained and 
measured, and in addition seven other absorption lines were noted and 
measured which could not, be identified with potassium nor allotted ‘an 
series relation. These are recorded. The edges of the channelled’ bands 
are regions of greater absorption and lie towards the violet. The ban 
~ are clearly seen at low temperatures (600° C.), but diminish in intensity 
with increment of temperature. The appearance and behaviour ‘are 
~ described and a list of wave-lengths of the heads of the channelled bands 


1098. The CuH Molecule and its Band Belle: (Phil. 
Mag. 49. pp. 23-32, Jan:, 
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per bands in the region to 4000. ‘The paper extends the 
tnethod of deduction: used for halogen hydrides in a previous communica: 
tion [Abstract 1169 (1924)}.: A formula: for, band spectra in the. visible 
ge sti applied to the copper bands above mentioned, 
The half-quantum for the rotating molecule is established, and the molecule 
identified as being CuH.” ‘The bands can be' grouped into sets addord 
to their initial and final configurations. | The distances between the se 
and “hydrogen nuclei for the above configurations are ‘calculated; and a 


#9 pp. ‘317-399, Jan., 1925.)—This paper consists of an extended descrip- 
tion of the experimental arrangements, followed by tables of data obtained 
by its use. These data exactly satisfy the theoretical predictions: of 
Landé, and the correspondences with other results due to ) Runge and ‘to 


4100. The ‘Square 7 in: Landé,. (Zeits. 
Physik, 30: 4-5. pp. 329-340, 1924. )—Allowance is in’ the caloula:+ 
tion of the strength of the field for square terms ; this leads to a closer 
approximation, which is ‘verified in the cases of strong fields. The 
formule of Born and Pauli are completely inchaded: tiew 
quantum- -principle, _ Mainly mathematical. M. 
Ray. (Phil Mag. 49. pp. 168-170, Jan., 1925.)—-Several workers have 
noticed a change in the absorption edges of elements of low atomic number, 
such as P, S and Cl, with differing chemical conditions—for example, 
valency. Siegbahn and the author have also noticed that the K, separa- 
tion; does not vary. regularly from element to element in the iron grour 
when pure metals or monovalent salts are used. This work is now. extendec 
to the elements Cl, K, V. and Fe in salts of varying valencies. A Hadding 
tube.was used in conjunction. with a vacuum ‘spectrograph and calcite 
crystal, A current of 10 m.a. at 60 kv. was used, and exposures of ten 
minutes sufficed. The salts were pressed upon a roughened copper anti- 
kathode, In all cases it was found that the K, separation decreased with : 
valency of the element. By mounting a fixed “Hines valied 

the plate-holder it wasshown the positions of the K,, and K,, lines v 

as well as. This is to receive further attention. 


M, Weinberg. (Roy. Soc., Proc. 107. pp. 138-156, Jan: ‘1, 
‘of the spark-spectra “of indium ‘and gallium 

i ew Aste, ultra-violet region were made ‘with a special form of 
pyrex glass apparatus fitted with a quartz window. Gallium was ton+ 

Seeds rod, which was used to form one electrode. A piéce of alu 
minium wire filed toa point served as the second electrode. A Hilger quartz 
prism spéctrogtaph, Type A, was used. .For comparison purposes 

spark spectrum of'cadmium zinc lead alloy 
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vere cloulated from the spectrograms, which were measured by Toopler 


"comparator, by the Hartmann. dispersion formula = 


small’ region} lines for! gallium were measured,’ ranging from 
X= 1885 =°2364 and for indivi’ 107 lines’ were’ meastired, 
extetiding” from = 1855" to" 2387 ALU. The spectrograms of thie 
tt ‘ultra-violet 'range ‘for gallium was very rich’ in lines; ‘a matiy as 
1000 to 1600’ appeared ‘on’ one’ plate. “After ‘eliminating thé effects of 
impuritiés; 828 lines Were attributed to gallium. These extetided’ froth 
from 161 to’ 2082 q | J.B 
diol. ‘'Bayen. (Comptes Rendus, 180. pp. 57-59, Jan. 6; 1925.)— 
The spark was produced by means of a transformer and condenser, 
atid tuned to resonance by Henisalech’s method. Two spectrogr 
were used, (2) a small Féry instrument’ giving a dispersion of 8 A." 
and (b) and lenses of 1°10 m. 
fortis, giving 2 permm. The plates were sensitised by Duclaux ‘and 
Jeantet’s method: Silver ‘and copper spéctta were used as ¢omiparison, 
assuining the values of L. and E. Bloch and Eder. Tables of wavé-lengths 
with intensities are given for tungsten between on® and 2066 A., and 
cur ‘from 1874 A. ‘to 8. 


Bloch:: (Comptes Rendus, 180; pp. 133-135, Jan. 12, 1925.)-—A list 
of: wave-lengths from 1826 A. 10:1468:A. isgiven. It is proposed to extend 
this list'as> far: as: ‘to gure with 

D. K, Yovanovitch and J.d'Espine. (Comptes Rendus; 180. pp. 202-203, 
Jan.' 19, 1925.)The authors have found the lines in the magnetic spec- 
trum ‘discovered: by Ellis and by Meitner with good agreement up to 
Hp. =.4320 (Meitner’s value); they obtain Hp’ 5480, where Meitner 
found 5460; they have also found a strong line at Hp = 6800 and faint 
lines ‘@t.11,000 and’ 18,000) and a faint‘one at about’40,000.° Rohl- 
meyer, ‘using the ionisation method, found rapid B-rays about Hp = 6200, — 
with anextreme limit of the spectrum about Hp = 7000. A table gives 
ee ee of that of light, the estimated 

, the energy in volts (about 10, 1000), their 
values of Hp and those of Meitner. — 3 HN. A. 

1106. The fect with Muatiplets of Higher 2 
Physik, 76, pp. 273-283, Jan.;’1925.)—In a paper by the 
author and: W. Heisenberg [Abstract 2966 (1924)] it is shown that neon, 
_ which is the only'substance in which the Zeeman-efiect for a second degree 

has: been worked out,’ has a singulet-triplet-triplet-quintet 
(1335) system: Back's‘ analysis seems to show that in this substance the 
Zeeman resolution ‘of the lines and terms does not obey the rules of Runge 
and'/Preston’; ‘but the author shows that ‘the resolution factors’ g;which — 
determine this resolution, form rational and the Values 
VOL, XXVIII.—A.—1925. $B 
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of which obey certain: general laws. The three neon p terms with J-='5/2 
Pe Pa using Paschen’s notation), taken irrational values 
of g, which’ dre variable with »; but the sum of the three g's is constant 
and equal to 11/3,, A table gives the values of g or the g sums for the 
__s, p, @and f terms of the simplest multiplet systems of the second. degree ; 
these are calculated by combining the branch principle and the principle 
of permanence of the g sums in passing from weak to strong fields, which 
Pauli has used for multiplets of the first.degree.. The author concludes 
that a simple and uniform scheme governs the structure and the Zeeman- 
effect of multiplets of higher degree, the meaning of which in terms of the 
atomic model is comprehensible in its. outlines, so that consideration. of 
the model has led to the prediction of phenomena which have afterwards 
been observed; the details of the scheme, however, show clearly the 
failure of the existing pmnentone of ” — oe in the case of 


1107. Fine in Piet Lithium ‘Shark 
: Schiller. (Ann, d. Physik,. 76. 2-3. pp. 292-298, Jan., 1925.)—-Three 
lines have been studied ; the first, Lit 5485, was observed in the second 
order, and found to consist of eleven lines of varying intensities, which 
_ have been estimated and plotted in a diagram ; Lit 3714 was observed in 
the third order, and resolved into two strong and one. weak lines; 
Lit 2934, has one strong and two weaker lines. It is probable that 5485 
is to be considered as 2s — 2p; its rough structure shows identity with 
Paschen’s infra-red helium line. It is improbable that 3714 and 2934 
belong to the so-called doublet system. M. Morand calls the 5485: line 
2p — 3d, and ascribes it to a new, hitherto unknown ortholithium arc spec 
trum.. The author has not found the next member of Morand’s series, 
2p — 4d, 4244; the same is true of Morand’s observations of the lines 
3714 and 4814; no trace of 4814 could be found. Morand gives quite a 
ditferent structure for 2934 from that observed by the author. It seems 
_ probable that the observed fine structure will be found on a reduced scale 
inthe helium spectrum. Considering the atomic model, consisting of a 
positive nucleus and two electrons, it is hard to understand the compli- 
cated fine structure. observed, 


1108, Spark Spectra of 2 Zine Salis. | 
(Ann. d. Physik, 76.:2~3. pp. 145-162, Jan., 1925.)—-Whilst the apparatus 
- used is briefly described, the article is largely numerical, a detail 
measurements. of the lines in the wpectts of the above elements. md: om 


“1109. of the Critieal Potential of the Line 
Discussion of tts Accuracy and, of the Accuracy of Similar Measurements. 
F. Holweck. (Comptes Rendus, 180. pp. 266-268, Jan. 26, 1925.)— 
A: homogeneous radiation was obtained by use of an anode of high atomic 
- weight and an electron stream of low velocity from a hot,/kathode, this 
_ radiation being filtered via celluloid... The values of potential corresponding 
_ to the spectral lines are obtained by use of the absorbtion discontinuity 
method with an electroscope containing the gas to be investigated. This 

_ particular apparatus. is described in detail. The results give a critical . 
_ value of the Ly potential for argon as 246-5 + 1 volts; . Corrections made 
_ to thd actually observed value are described ; fen camp a correction 
VOL. XXVIII,—A.—1925, 
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1110. Siruchee the Silver Bonds 3358, Bengtsson 
and E, Svensson, (Comptes Rendus, 180. pp. 274-276, Jan. 26, 1926.)-— 
The spectrum of silver chloride in an oxy-hydrogen blowpipe flame has 
been studied with a concave grating of 1:5 m. radius. The same spectrum 
is given more strongly by an arc’in hydrogen, and has been photographed 
in. the second order, of a 6-5 m, grating. 


Spectrum of Carbon Monoxide at Very Low Pressure. ‘Baldet. 
| Pasta Rendus, 180, pp. 27 1-273, Jan. 26, 1925.)—The method ‘of 
exciting the spectrum was as previously described [see Abstract 1877 
(1924)].. There are thirty bands between A = 5700 and A = 3080, each 
having four heads degraded towards the red. Tables are given of the 
wave-lengths of these band heads and their wave-numbers. The similarity 
of this. spectrum to that of the third group of air is pointed out, and it is 
that the atom plays a in both. 


‘On the Line 2970 A. — 2p)). Takamine nine 
M. Fukuda; (Phys. Rev. 26. pp. 23-29, Jan., 1925.)—In a previous 
experiment by Hansen, Takamine and Werner the line 2270 (IS —'2,) 
was found to be excited either in a condensed discharge or in a strong 
magnetic field: By using the method employed by Metcalfe and Ven- 
katesachar for the study of the absorption of meroury lines, it was found 
that the glow in the branched arc of a special kind of mercury lamp emits 
_ this line with considerable intensity. Under best circumstances, its inten- 
sity was stronger than the arc line 2302 (2p, — 9d,), but fainter than 
2323 (2p. — — 8dy).. When analysed by a large Hilger quartz arocsonran 
of the Littrow type, it was found that in a heavy condensed discharg: 
the lines 2270 (1S — 2p,) and 2345 (2p, — 5s) are shifted about 0-1 
towards the red, whereas the line 2564 (2p, — 4S) is displaced about 
0:1 A. towards shorter wave-lengths relative to their positions in an 
ordinary arc AUTHORS, 


“1113. A New Shielded x Tube. (Elettrotec: 

, es; 11... pp. 977-978, Dec. 16, 1924.)—This new tube, known as the 
Philips-Metalix, concentrates the radiation into a conical beam, and so 
protects the operator. It consists essentially ‘of a long metal tube, through 
an opening in one end of which the X-rays emerge after passing across the 
glass portion of the tube. The incandescent filament, of circular shape 
and connected at one extremity to the metal of the apparatus, faces this 
opening. The tungsten mirror, which forms the anti-kathode, is at right 
angles to the tube axis and closes a: long metal cooling-tube containing 
water. The water for cooling is, however, not in direct contact with the 
mirror, but is separated from it by a copper vessel containing a small, — 
quantity of water under a pressure of a few millimetres of mercury, The — 
tube is made in two sizes, the one for 15,000 volts and 15 milliamperes, 
and the other for 70,000 volts and 50 new for 
200,000 volts is under investigation. » EB 
VOL, XXVIII.—A.—1925, 
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1414. The Level Values of the ptr Spectra of the Chemical Elements. 
B Walter. ((Zeits. f. Physik, 30. 6. pp..357+371, 1924.)—Bohr and 
Coster have determined the v/R values of the different levels fora number 
of elements, and plotted the square roots of these values against the atomic 
numbers [Abstract ‘1398 (1923)]. The author develops method’ for 
finding the level values for atomic numbers from 20 to 50 ‘with ‘considerabl 
greater accuracy ; this.depends on a determination of the wave-length o 
the K absorption limit for each element, from which the values for the other 
levels are deduced, in the usual-manner, by’ subtraction or addition of the 
_ energy values of the emission lines belonging to them.’ ‘The wave-length 
_ of an absorption limit cannot be determined with anything like the same 
accuracy as that of an emission line, but the author investigates the 

ation between the wave-length of the absorption limit and that of the 
y line of the same element, the two lying close together. Chief reliance 
is placed on determinations of this relation by Duane and Hu for Rh, 
by Duane and Stenstrém for W, and by. the author using the value of 
 Siegbahn and Dolejsek for the K’y line in the case of Ni. the percentage 
differences p of these wave-lengths are 0-06 for Ni, 0-23 for Rh, and 0-53 
for W; and if these are plotted against the atomic numbers the three 
points lie ‘on a straight line, which cuts the axis at about N = 22 instead | 
of at N = 18, as might be expected from the theory.’ It is shown, however, 
that small variations of this graph have little influence when it is used to 
determine. the-values of A,, the K absorption, limit for the. elements in 
question ; these are given in a table for all atomic numbers except 31, 38, 
36, 43 and 44, from 22 Ti to 52 Te.. The values of v/R and of Vv/R 
are tabulated for all the different layers, of these elements, and the v/R 
values for the My level, as given by Bohr and Coster for atomic numbers 
22to 30, are tabulated against the author’s values ; thefirst are distributed 
very irregularly, increasing on the whole, but sometimes diminishing as 
the ‘atomic number increases, while the second show a fairly regular 
increase. This becomes very evident when Vv/R is plotted against N, 
the points lying along a straight’ line from 22 to 29, and along another 
straight line with steeper slope ‘from 29 to 52. Similar breaks at 29 were 
found for the Ly; and Ly; levels, agrecing with Bohr and Coster. The 


“1115, The Theory of X-Ray Scattering. oO. Halpern. ‘(Zeits. f. Physik, <P 
30. 2. pp. 153~172;'1924.)—It has been shown recently that the scattered 
_ X-radiation froma body may have a different frequency from that of ‘the 

incident radiation, ‘the alteration in frequency increasing with the angle 
between the incident radiation and the direction of observation. The 
intensity of radiation is larger in the direction of their incident rays.’ The 
phenomena increase in importance the harder the rays. -The experi- 
mental results of various observers are not in complete accordance. The 
paper is mathematical throughout, and consists of an attempt to obtain 
theoretically a Comipton-effect on the basis of classical electro 
theory. » After'a general introduction calculations are made on the motion 
of an electron under the influence of a plane linearly polarised ‘wave 
(travelling along the axis of z) using relativistic mechanics and neglecting 
the damping due to radiation. Forming the Lagrange’ functions and 
integrating by the device of transforming to a coordinate system moving 
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the electron has a translational velocity‘in the x direction and also in the 
-# direction, the former vanishing when integrated over-all phases. . Using 
classical mechanics and considering the effects of radiation damping, the 
‘author obtains a translational velocity im the direction of the. radiation, | 


the uniform velocity being determined by. the intensity of radiation sent | 


-out, :'The. ‘results show a formal analogy to the Compton equations. 
_Thus the results are established that the scattering of rays and electrons 


“1116: The J of Scattered X-Rays. G. Barkla 
8. R. Khastgir. (Phil. Mag. 49. pp. 251-256; Jan., 1925.)—-An experi- 
ment is described which is intended to show that, when X-rays are scat- 
tered by passing through 4 thin sheet’ of paper, the secondary. ‘tadiation 
ds originally exactly like the primaty in penetrating power, butithat when 
‘the primary and: secondary radiations are transmitted through equal 
thin sheets of aluminium this equality of penetrating power persists: only 
up to a certain critical thickness. of absorbing matérial; when an abrupt 
absorption of the secondary radiation occurs, the transmitted radiation 
being subsequently more absorbable than the primary. Similar discon- 
tinuities have. been obtained by filtering the radiations by paper and by 
copper. - This is assumed. to indicate that the otiginal truly scattered rays 
are converted into a different kind of ray, to which the name J-ray has 
been given; by’ passing through a certain thickness of absorbing material. 
The process is probably governed is quite 


‘180: pp. 269-271, Jan. 26, 1925.)—In a former paper de Broglie and the 
author {see Abstract 1397 (1923)] have shown that the oleates of sodium, 
potassium and ammonium in the: smectic state give radiograms: showing 
X-ray diffraction. Certain other investigators [McBain, Nature, 118, 
ip. 634, April 12, 1924} have asserted that purely smectic bodies do not 
diffract X-rays, and suggest that the results of de Broglie and the author 
are due'to the presence of the oleates in the crystalline state. The author 
now gives further evidence in support of his previous contention, giving 


the: results obtained: with typical smectic substances, azoxybenzoate of 


ethyl and: azoxycinnamate of ethyl.;. These two substances and their 
‘mixtures crystallise at ordinary temperatures, but pass into the smectic 
State on heating to’a certain temperature, T,, whilst at a temperature 
higher still, T,, they become amorphous. These three states are demon- 
‘strated by X-ray diffraction observations. In the smectic state,’ between 


Ty and’T,, the equidistant atomic planes set in the 'samie 


ta the Structure of Mother of Pearl. :3,;H: Shaxby. (Comptes Rendus, 
179. 1602-1603, Dec: ::29,':1924.)—-The method of obtaining 
diagrams of Laue is briefly described... An examination of the structure 
-of mother of pearl shows that when the Tays are propagated normally to 
the thin layers six diffusé, spots appear, indicating a quasi-hexagonal 
symmetry of the atoms in the planes of stratification. . In the direction 
parallel to these planes a diagram is obtained which ee ee 
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atrangement,. The mineral constituent of the mother of pearl is aragonite, 

the structure of which has been studied by Huggins and experimentally 
» by Bragg fsee Abstract 1068 (1924)].. The latter has classed aragonite as 
vholosymmetric of the orthorhombic system, with fundamental axes a, 
6, ¢, measuring 4:94 7-94 A. and 5-72 A. ; c is the axis of pseudo-hexa- 
gonal symmetry, and the unit of structure contains 4(CaCO,). Huggins 
{Abstract 1843 (1922)] found an arrangement quite different for the CO, 
groups relative to the atoms of Ca and a smaller unit of structure containing 
only 2(CaCO,). The measurements made by the author entirely confirm: 
those of Bragg. He claims to have shown that the mineral part of mother 
of. pearl: consists of crystals of whith the 


1119, X-Rays of Great Wave-length. A. (Comptes: Rasdus, 
a 179. Pp. 1600--1601, Dec. 29, 1924.)—In this communication the author is 
‘trying to establish a claim to the discovery of X-rays of great wave-length 
between A = 750A. and ) = 12A. In anote published in 1901 the following 
facts were given: The experiment has shown that X-rays can be produced 
in /air and outside the vacuum of Crookes ; these X-rays come into exist- 
ence under the simultaneous influence of ultra-violet rays and an electric 
field. The activity of the X-rays emitted is a function of the intensity 
_ of the ‘electric field, of the intensity of the ultra-violet radiations; of the 
length of the ultra-violet waves, and of the nature of the substances at 
the surface of which they are generated. In another note, 1902, it was 
“pointed out that when the luminous radiations or ultra-violet rays are 
‘projected upon a thin conducting layer they generate upon the non-illu- 
mined face of this layer radiations analogous to X-rays. The first measure- 
-ments which were made upon their was not until 


"4120. Abnormal Reflection of J. Smith. Mag? 49. 
‘oe 192-194, Jan., 1925.)—A’ brief discussion arising out of an observation © 
‘by Clarke and Duane [Abstract 2202 (1923)] that certain X-ray diffraction 
“maxima do not obey the two laws governing the Bragg maxima—namely, 
‘the angle of incidence equals the angle of reflection, and that the orders 
of spectra are given by mA = 2d sin @... The abnormal maxima are ascribed 
‘to the effect of periodicity of scattering centres in the atom planes them- 
selves, and, unlike the Bragg maxima, the positions of the abnormal sets 
will as the is rotated the normals to the 
— A. B. W. 


4121. ‘On the of by Methods. 
L. H. Clark. (Brit. j. of Radiology, 21. pp. 21-27 ; Disc., 27-28, Jan., 
-1925.)—Errors occur in ionoquantimetric measurements due to the 
secondary radiation from the ionisation chamber walls. These are avoided 
by the use of an air-gap ionisation method, but it is still necessary to deter- 
mine the relation between ionisation and wave-length. Experimental 
apparatus to determine this relation is described in detail. A method is 
developed in which an air-gap intensimeter is adopted for use for different 
wave-length radiations by. means of a change in total capacity of the 
electroscope, and a theoretical relation ¢,/cg = 1 — «—K"i*/] — e—Kne 
is obtained, where m, and m, are dependent upon the X-ray beam and 
particular filter used. To simplify such ne ee 
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four, ‘spectral ranges is suggested: discussion followed,. from 
which it appeared this' method had: between but 
“4122, X-Ray Metal Films. (Phys. Soc., 
87. pp. 58-703) Disc., 70-71, Dec:; 1924:)—It is well established 
theoretically and experimentally that the kinetic energy of emission of 
electrons a substance exposed $0 may be 
where Av energy of the incident quantum and 
the energy associated’ with one of the quantum absorption limits 
of the substance. As the K quantum limit has greater energy than 
the L.M., etc., limits, it follows that the K rays should ‘have ‘the 
smallest energy. Hence ‘arises the difficulty in giving a quantitative 
explanation of the selective increase in ionisation by collision and absorp- 
tion: when v exceeds vx. The problem has been approached experimentally 
by Barkla and Dallas“[Abstract 874 (1924)], who have shown how the 
total energy of the B-rays from silver varies with the wave-length as the 
region of the K limit is crossed. ‘The author has now determined directly 
the aggregate number of f-rays of all types emitted over the same range, 
and shows thereby that no selective change in the average energy occurs 
when the 'K fluorescent spectrum is excited. It is suggested that this 
result is brought about by a re-grouping amongst the numbers and energies | 
of‘ the f-ray constituents, together with the addition of the K group of 


_ minimum individual energy as is required by the above equation. The 


experimental work has necessitated the separation of the B-rays from the 
secondary effects they produce, the chief of which is due to the production 
of §-rays of very lowenergy. The method of this separation is dealt with, 
and the origin of the $-rays discussed from the. points of view of (@) ther- 
mionics, (b) recoil electrons, (c) impact electrons. The $-rays are electrons 
whose most frequent energy is little greater than 3-5 volts, which seems 
to be independent of the wave-length producing them and of the substance © 

from which they come. There are indicatiéns that they are influenced, — 
X-rays... fe 


-RADIO-ACTIV ITY. 


K. Przibram.. (Phys. Zeits. 25. pp. 640-642; Disc., 642-643, Dec. 1, 
1924, Paper read before the Deut. Naturforscher u. Arzte, Innsbruck, 
1924.)——Further new results [Abstract 882. (1924)] are now given... Pre- 
liminary treatment of kunzite with Becquerel rays increases the intensity 
of the luminescence following subsequent: exposure to y-radiation: The 
increase in brightness is more rapid if the interval between the two irradia- 
tions is diminished, but the same limiting value is always reached. Certain 
English fluorites exhibit a momentary radio-luminescence of the character. 
of..a fluorescence, the non-fluorescence or blue fluorescence. observed in 
ordinary light changing to a bright red fluorescence after exposure of the 
crystals to: Becquerel rays. A similar phenomenon is encountered with 
drusy masses of intergrown rock-salt and sylvine crystals. from, Stassfurt, 
With kunzite’the total light producible by —* attains: a 
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measured by the absorption coefficients. This also occurs: with ‘certain 
specimens of rock-salt. These show also in marked degree the well-known 
fatigue phenomenon, the intensity of the luminescence falling to one-half 
in a: few hours on expdsure to 30'mg. of radium placed ata distance of 
slow. H. 
1124, | in a P. peony 
(Comptes Rendus, 180. pp. 65-68, Jan. 5, 1926.)—In a former note [see 
Abstract. 2449: (1923)] the author has described and interpreted the main 
features presented by. the secondary f-rays, studied by C. T. R, Wilson's 
method, when they are produced by X-rays in an atmosphere of hydrogen 
containing a small proportion of a: heavier gas. Further experiments, 
in particular using krypton, have confirmed the author’s views and lead 


“1128. of, Radiation an in the ‘State 
M, de Broglie and J, Thibaud. (Comptes Rendus, 180. pp: 179-180; 
Jan. 19, 1925,)—In a recent paper: Auger [see preceding: Abstract]. has 
drawn attention to the intense absorption which takes place inside an 
atom which is in process of emitting radiation. The possible causes.and 
consequences of such an effect are considered. ‘‘ It is the atom which 
emits y-rays which has the greatest probability. of absorbing these rays and 
of converting them into photoelectrons.” This is the authors’ conclusion; 
which. is supported. by viewn 
(2981) J: als | ALB. 


pp. .284-287,.. Jan. 26, 1925.)—-The, experimental results 
obtained. by means of the f-radiation from a source of RaD. + E give 
support. to, the law p/p =.4+5N, where = absorption. coefficient, 
p density, N atomic number,and @ and) constants. C, Al, Cu, Mo, Agand 
Sn were used as absorbers of the, lhe It is proposed to continue the 
experiments with other groups of f-rays. A,B, W, 


1127. Research on Characteristic y-Ray Spectra by Crystalline Diffrac- 
tion. J. Thibaud. (Comptes Rendus, 180. pp. 138-140, Jan. 12, 1925.) 
—As shown in previous papers [Abstracts 379 and 882 (1925), it is possible 
to study the various monochromatic frequencies of a complex y-tadiation 
by conversion of this radiation by photoelectric effects into B-ray spectra 
and measuring the energies of the various electronic streams emitted. 
The method of crystalline diffraction may be used for y-rays to give their 
wave-lengths by a more direct method. Hitherto the smallness of the 
angle of ‘reflection has limited the measurements to a quantum of 170,000 
volts [Rutherford and Andrade, Abstract 185 (1915)]. The: author has 
employed the rotating crystal method and photographic registration: 
wave-length A being reflected when sin a = )/2d, for the y-rays:employed 
a is not greater than a fraction of a degree. A fine slit of y-rays fell on 
to. a crystal of rock-salt carried on a gonometer and rotating with an 

velocity of less than 1° in 24 hours. The dispersion was fairly 
large, as the distance from the crystal to 
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were '40 mg. of Ra Bromide (RaB ©) in equilibrium, prepata- 
tion of mesothorium. with a total activity equivalent to that of 16.mg. of 
RaBr,,and also 49 millicuries of radiothorium... The y-rays obtained were 
fine line-spectra, without any appearance of continuous bands. follow- 


- 


¢ spectra obtained. with Ra confirm, the two rays observe ‘by. Ruther: 
ford near 1° 30’. The f-ray spectra of lead when exposed to the same 
radiation was studied, and by this indirect method the presence of a Tay 

wing an energy of 233,300 was detected, confirming the hala | result, 
This same ray has been obtained by Meitner and also Ellis. pg a7 * 
11228. "Measurement of the ‘Radio-active in ‘the 
Atmp tmosphere from an Aeroplane. H.Bongards. (Phys. Zeits. 25. pp. 679- 
682, Dec. 15, 1924. Paper read before the Deut. Naturforscher u. Arzte, 
Innsbruck, 1924.)—A definite amount of air was driven through a cylindri- 
cal, condenser, consisting of a tube, 12 cm. in diameter, divided, into. three 
parts, 40, 40 and 80.cm. long, in the axis of which was a, wire connected 
to. the positive pole of. a high-tension arrangement, while the cylinder 
could be connected to the negative pole, A small circular fan. with a 


at one. end of the could. started and 


flights were made from to 
months, measurements were also, made by the 
onian Inst iar in Washington, and the author gives some pre- 
iminary. obtain from the German. observations... For: eleven 
flights there are tw o distinct groups, in one of which the activity. is from 
one-tenth to. “Anecentlrentn of that,.which has been found by a number 
of experimenters near the ground; after Sept. Ist,,on,the.other hand, 
values are obtained similar to those observed near the surface. There 
to-be some indication that the air temperature increases with the 
activity, and. this is regarded as pointing to a radiation. from outside the 
earth’s atmosphere, .Some of the decay. curves obtained point to the 
presence of thorium ‘Products... Thorium emanation has a mean life of 
only 79 seconds, so that it is impossible that it should be able to diffuse 
from, the earth, at the height.of 3000 m., at which the experiments were 
carried out; and. if thorium products are. ‘really clear that 
they. have entered the atmosphere from above, Sic HANA 
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-/\1129.' The Composition of Bréggerite and the Genetic Connection between 
Thorium ‘and Uvanium.’ W. Riss. (Akad. Wiss. Wien, Ber. 2a. 
No. 3-4. pp. 91-100, '1924.)—Continues the investigation of G. Kirsch, 
who has concluded from analyses of uranium minerals, in which the ratio 
of lead to uranium and thorium’ to: uranium was determined, that there is 
a genetic connection between thorium and uranium [see Abstract 1194 
(1924)]. A very large amount of material has been analysed, the methods 
of analysis being described. The results are plotted, Pb/U against Th/U, 3 
and at first sight there does not appear to be any regularity ; but if it is 
assumed that some of the ores originally contained a quantity of lead 
approximating closely to 0-6%, while others contained little or none 
of this substance, it becomes possible to draw two nearly equidistant 
curves, about which the observations group themselves fairly satisfactorily, 
though the agreement with the above theory is not as good as Kirsch 
obtained with his comparatively few observations. On the whole, however, 
the new results agree quite well with the assumption that thorium is a 
product of uranium, and there is evidence in the diagram that there was 
no thorium originally in the crystals analysed. When crystals from a 
single pegmatite load are considered it is found that the relations between 
Pb/U and Th/U are often very different, indicating that the ages of the 
crystals vary greatly, and it is Suggested that some of them were formed 
in the magma long before the formation of the lodes, while others were 
formed much later ; apparently the latter are generally more brittle than 


the former, and a keg 3 be beri to use them i in determining the age 
of the lode. | H. N. A. 

1430. ‘Of ‘Radiation at "GC. 
Hoffmann. (Phys. Zeits.’ 26. pp. 40-43, Jan. 1, 1925.)—Referring to 
Kolhérster’s observation of a very penetrating radiation (ten times harder 
‘than y rays) on Alpine glaciers [Abstract 1098 (1924)], the author applied 
_ his apparatus for teducing the effect of the radiation from the walls of the 
ionisation chamber [Abstract 2531 '(1924)] to observations at sea-level. 
Inthe chamber, whith i is filled with CO, at 1300 mm. of mercury, he mounts 

three wire rings, 8 cm. in diameter, at Tight angles to'ore another to form 
a very open cage charged to 500 volts.’ Photographic tecords of the electro- 
meter needle movements are obtained. The nurhber of ions being reduced 
to three or' five per ‘hour, the curves practically record the more y pene- 
trating rays. The residual current of (rediiéed ‘to 760 mm.) 
was ‘diminished to 1+56°'J when thé’ chamber Was "provided with a lead 
shéath 83cm. in thickness. A ‘sheath’ of 12 to 
of ‘their intensity, ‘but should’ ‘reduce’ Kolhdfster’s ‘ten ‘ities ‘harder 
radiation, ‘Supposed to be of cosmic: origin, only’ ‘by 40 %. * The curves 


Obtained’ did ‘nét show diarnal variation. “The: ‘lead ‘sheath | is 
farther’ to'be thickened: ‘A.B. 
tense Niobium and Titanium. (Mme.) P. Curie: (Comptes Rendus, 
180. pp. 208-211, Jan. 19, 1925.)—The methods employed at the Radium 
Institute for the extraction of radium from uranium minerals and its 
determination fromthe emanation given off are described in detail. The 
rélative advantages of fusing the sample, or dissolving the whole sample, 
or orily the radio-active part, such minerals: as euxinite, 
te, and autunite. RSR 
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w. M. Thornton. (Phil. Mag. 48. pp. 1054-1056, Dec., 1924. )—+For 
many electrical insulators bse has been shown by the author that the 
thermal conductivity k = E.p.10-% for widely different substancés 
[see Abstract 393 (1920)], where E is the longitudinal elasticity and p the 


AAG: 


density. ‘Bxprsing the heat as vis the diference of the mean 


square ‘velocities of vibration between opposite sides of unit cube. across 
which unit temperature gradient is maintained. Hence k = Ep = psy, 
as the mass of the unit cube = p. The velocity of molecular heat vibra 
tion thus follows the same law as that of sound in that v® varies as the 
longitudinal elasticity. This is the meaning, then, of the relation between 


‘k, E, and p, given in the previous paper.. The case of graphite is taken as 


illustration, and it is shown that at temperatures approaching the infra-red, 
with atomic frequencies about 1012, the corresponding change of ‘ampli 
tude, 10-19 cm., is a not improbable value for atomic vibrations. Refer- 
ence is made to some apparent exceptions to the equation in the case of 
certain glasses, as pointed out by J. R. Clarke [Abstract 268 (1921)], 
anf a explanation of the anomaly isgiven. 
“1133. A Note on the Conduaiion of Heat Down, ‘the: Nike of ‘Metal 
Vacuum Vessels containing Liquid Oxygen.. G. R. D. Hogg. (Faraday 
, Trans. 20, pp. 327-336, Dec., 1924.)—The heat which enters cold 
liquids stored in vacuum, vessels is transferred by (1) conduction through 
the residual gas in the vacuum space; (2) radiation across the vacuum 
space; (3) conduction down the walls of the inner neck [see Abstract 
N73, 2 (1923). No calculations have hitherto been made on the heat 
entry down the neck, and available experimental data are meagre. This 
paper is an attempt to provide methods for calculating the amount of 
heat entering a vacuum vessel by the.neck, and formule are given from : 
which the most convenient dimensions for the neck of a given vessel may ; 
be determined. If m is the total mass of gas evaporated per second, and 
m, the mass evaporated by heat oe from the neck, the values of 
found by different. assumptions are 


= heat of gas; 6) = abs. temp. of air, 0, = the 
liquid; L = latent heat of vaporisation of liquid ; / = length of neck ; 
a = cross-sectional area of metal of neck; C= Leg thermal wecusoreaereted : 
and F and P are constants. 

These formulz have been applied to two of the types destelbied 
in the Report of the Oxygen Research Committee, a small vessel: or 
vaporiser, and a larger vessel or container. The ratio of neck loss: to 
total loss com@s out as 20% to 30% = Ps wet but. only about 
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The of ahortening ox otherwise varying 
the dimensions of the neck is also considered. TsB. 


1134. Cause of the Splitting of the Tubes in Vacuum Evaporators. B. 
Neumann and E. Ziéliner. (Zeits. Elektrochem. 31. pp. 24-31, Jan., 
1925. )—In, evaporating caustic soda or caustic alumina in. a. vacuum 
apparatus. it frequently happens. that the cast-iron tubes split 
without. any apparent cause, the fracture generally occurring at or close 
_ to the place where they are built into the boiler. This is usually attributed 

by chemists to defects in the metal, whereas the makers of the apparatus — 
re it down to the action of the lye, The authors examined a number of 
split and new tubes from various factories, and their investigations led 
to the conclusion that the splitting is due neither to chemical attack nor 
iB undue mechanical strain, but to a deformation of the material where 

e tubes are fitted in, whith deformation tay be excessive owing to 
improper application of the rolling tool. This is why sooner or later the 
temperatures of evaporation so increase the brittleness of the material 
at these points that “ blue fracture” occurs. To diminish this risk. 
care should be taken to ‘adjust the diameter of the tube as accurately as’ 
possible to the aperture which is to receive it, so that it may be tightened 

up with a minimum of deformation. It is also most byes that the 


ie 


Optical Soc., Trans. 26. 1. pp. 14-28; Disc., 29-30, 1924-1925.)— 

mportant factors in the annealing of glass are discussed. Relations 
connecting ‘the strains present when cooling commences, strain due to 
gradient and strain present after cooling are obtained, and the equations 
are applied to the case of slabs. Tables are given showing for different 
slabs the fraction of temporary strain remaining as permanent. Con- 
of and eifects of ig errors are 


1136. Resistance Thermometers. J. and E. Waetz- 
mann, (Zeits. f. Physik, 31. 1-4. pp. 50-59, 1925.)—The paper deals 
| with a mathematical discussion of resistance  Pmcmometers, a is not 


suitable for abstracting. F. J.B. 


1137. Optical Ww. E. (Optica Soc. America, 
J. and Rev, Sci. Inst. 10. pp. 19-37, Jan., 1925.)—This is a report giving 
a summary of the methods employed in optical pyrometry. The various 
types. of instruments are considered; and special attention is devoted to 
the spectral transmission characteristics of the different screens which 
may be used in these instruments. There is also a short account of the 


Technique of the Heavy Chemical Indusiry.. Gmelin, d. 
Physik, 76. 2-3. 198-224, jan., 1925.)—This. paper contains in 
Part. I. the description of'a ‘measuring principle with three: modes of 
application for the technical evaluation of the oxygen content in hydrogen, 
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described; ‘which is! provided! with: irégistration, atid (alarm: 
brings about reaction by means. of a’ platinum catalyst, this: being 
connected with a millivoltmeter.*» Very 


full ‘details of the utility’ of this apparatus are given; with numerous 


exaniples:. Part II. describes a technical rapid recorder of the calorific 
values of gas mixtures, based on the use of sensitive thermo-elements 
placed’ in the emitted radiation from a burning gas mixture. Details 


for obtaining’ maximum» sensitiveness are included: Diagrams for 


genetator gas are provided as examples of the practical utility of the 
The whole in data and illustration. 


(Phil. Mag. 48. pp. 1048-1054, Dec,, .1924.)—On the basis 
the , thermodynamic ‘vapour-pressure. formula, a, linear. equation 


the variation of vapour 


with: of, a solid with monatomic. vapour, . Various 


are given of the application of this equation. A vapour-pressure deter- 
mination at a single should to the” course 

9940, Saturated Vapor Acid: Hara 
H. Sinozaki. (Téhoku Univ. Technol. Reports, ‘4.8. 36-42, 
1924. In English.)}—Determinations of the vapour pressures of hydrogen 
at temperatures between 0° and 46° give agree, 


to within 0-1 to 0: 3%, with the expression log P = se tT 5080, 


where P is the pressure in mm. and T the absolute temperature. The 


boiling-point of hydrogen cyanide at 760 mm. B ascme is found to, be 
“7° and not 26-5°, as is usually stated. | 


“1441, “Vapour Pressuve of Telluriuin. -Doolan. and. R. 
Partington. (Faraday Soc., Trans. 20. pp. 342-344, Dec., 1924.)— 
The method used, for measuring the vapour pressure of tellurium con- 
sisted in passing a measured quantity of nitrogen in a steady stream 
over the heated element, the loss in weight being obtained at three fixed 
temperatures and at least three rates of flow employed at. each tempera- 
ture, From the relation (mols. of vapour) : (mols. of vapour + mols. of 

gas), the pressure of the element is found for each rate of flow, so that 
the rate at zero: flow may be deduced. At 671°, 578°; and 488°C.’ the 
vapour pressures are’ 1-86 x 107%, 4-40 x 10—3iand 6-10 x atmos. 


Radiatioll, Straneo. (N. Cimento, 1. pp. 345-357, Oct.-Nov.-Dec., 
1924.)—-A ‘sequel to the note in Accad. Lincei, Atti, 31. i. p. 24, Jan., 4 
1922, discussing A. Bartoli’s contribution to ‘the question of the’ thermio- 
dynamic ‘prévision of the pressure of light. The present paper is mainly 
mathematical and leads to the conclusion that the law discovered by 
Bartoli not that which ‘is generally attributed to him, ‘Samely’'the ‘law 
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of the existence of the pressure of light. It is a wider law, almost ‘inde- 
pendent of any special optical theory, and is narrowed down to that of 


the pressure of light only :as a result of successive: particularisations: . It 


is, further, important to note that whereas Bartoli’s law follows from 
thermodynamic ‘considerations only with the optical admission of. the 
finite velocity of the propagation of radiation, the law of the pressure of 
light demands the admission of the electromagnetic theory or, in the cate 


“ELF, 


1143. The of Heats. S. Wiesner. (Ann. d. 
76. 4. pp. 439-443, Feb., 1926.)—The paper recalls the deviation from 
Dulong and Petit’s law of bodies having low atomic weights and atomic 
volumes. It is pointed out that the greatest anomaly occurs in the case 
of specific heats at the point of transition from solid to liquid. ‘The 
author works out an expression of simple character for this variation 


and supports it by application to known experimentally obtained values. — 


A detailed theoretical proof is given, and the practical sree are 
—T embodied i ina table of results for nine different bodies. 'S. G. B. 


“1144. Temperature in Gases. at Various 
Mandell and J. West. (Phys. Soc., Proc. 37. pp. 20-40; Disc., 40-41, 
Dec., 1924.)—A careful re-examination of the problem of the temperature 
gradients through gases at various pressures is here carried out. Previous 
workers in this field include Kundt and Warburg (1875), Smoluchowski 
(1898), Knudsen (1911), Gehrcke (1900), and Lasareff (1912). Sets: of 
| curves indicating these gradients at various pressures and other inter- 


esting relations are obtained. Amongst other features, they show quite | 


definitely the, existence of very large temperature jumps between the 
vessel walls and the ow-pressure gas in contact with them. These jumps 
in one set of experiments varied from 23° to 43°C. for contact with the 
cold wall at 49° C., arid from 36° to 64° C, for contact with the hot wall at 
173-7°C. Thus, in one case, of the total fall of temperature 124-7° C. 
between the hot and cold walls, only a fall of 17-2°C. occurred in the 
gas occupying the space between these walls, the remaining fall occurring 
in the two jumps referred to above. An attempt to explain the general 
character of the results is based on the ‘assumption of the presence at 
the walls of a gas film possessing certain properties due to the attracting 
forces existing among wall molecules and Li molecules. The paper is 
illustrated by of apparatus, etc and a number of 

H. B. 


1145, ‘Tenition of Gusts. Part ve Sparks of 
Pavraffin-Aiy Mixtures. R. V. Wheeler. (Chem. Soc., J. 127. pp. 14~ 
26, Jan., 1925.)—-The inductance sparks (break-flashes or momentary 
arcs) ate produced by the separation of metallic contacts in inductive 
circuits. Experiments on the lowest current capable of igniting mixtures 
of methane and air of varying concentrations by a succession of inductance 


sparks of varying inductance at 90, 60, 30 volts all gave similar U curves, 


but showed that the incendivity does not merely depend upon }Li?. 
The nature of the electrode metal and several factors come into play. 
Volatile metals (Cd and Zn) give more sustained flashes than platinum ; 
with oxidisable metals the effective contact changes even during the 
| experiment and is. difficult to determine. ‘For 
VOL, XXVIII.—A.—1925. 
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be low and the inductance fairly: high, so that)the.spark is 


maintained. primarily by the inductance; volts ;, the metal should-not'be: 
oxidisable,;, the actual area of contact small, and the ‘rate. of separating: 
the contacts rapid. On the whole, so far as paraffin hydrocarbons,are, 
concerned, there is not much difference: between’ capacity. sparks 
inductance sparks. Thornton, had observed that. larger ignition currents — 
are required on a.c. than on dic. circuits... The author finds: that ignition. 


with a.c., but that there is 


(Zeits.. Physik, 30, pp. 320-328, 
1924. From the Reichsanstalt.)—Previous measurements [see. Abstract 
1849 '(1924)] have been made for temperatures . from 0 to 400°, . The. 


results now recorded have been compiled below 0°. Experimental details 


with data tables are included. From, this more comprehensive data 
ule are derived for the correction of gas thermometers (employing 


helium, nitrogen, and argon). on, the. thermo-dynamic, scale up to, 


+ 400°. In the region 


“4147, On the of Cooling a Gas to ah 
Patart, (Comptes Rendus, -180.. pp. 120-122, Jan. 12, 1925)-—- 


| compression problem is considered first. in, the.absence of, and then 


previous cooling, and a comparison is given of the amounts of. energy 


consumed in the two. cases, The optimum, cooling temperature is then 


deduced. . The. geometrical study. of compression and cooling diagrams 
leads to the same conclusion as the analytical—viz. that. prior cooling 

to the optimum temperature affords the same energy. result as compres- 
es in two stages with an intermediate period at the most favourable 
pressure, This result is important for industrial compression processes 
my economy may be effected in the number of operations... H. H. Ho.. 


"1148. Note’ on ‘the Connection ‘between’ the ‘Specific Heat the 
Internal. Energy U and the Equation of State of a Body based. om. the 
Second. Law of Thermodynamics. H. Hausen. (Zeits. f. Physik, 30, 
4-5, pp. 277-279, 1924.)—This paper is a reply to a publication by 
Jazyna [see Abstract 2291 (1924)), and shows that his derivation of | a 
so-called reciprocal theorem, whereby the van der Waals’ equation . of : 
state stands in contradiction with the second law of ycgapyern~ jy is 
and can therefore not be regarded as valid. H. 

“1149: On the Proof and Basis of the Thedvem: w. 
Siiapadt (Zeits. f. Physik, 30. 6. pp. 872-375, 1924. )—This paper is 
supplementary and explanatory to one previously published [see 
Abstract 2291 (1924)]. §1 deals entirely with reversible processes and 
corresponding equilibrium states. The condition that the contours of 


the surfaces in the pv- and ST-diagrams should form cyclic processes 


is necessary but not sufficient for the equivalence of these surfaces. 
In § 2 it is shown to be probable that for T = 0 the body is either 
absolutely incompressible (the so-called ‘‘ quasi-permanent ”’ equilibrium 


in the condensed state of aggregation), or affords no perceptible resistance 


to volume change (the so-called ees oo in the ei state), 
VOL, XXVIII.—A.—1925. 
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fie. neither supply nor accept any percep- 
tible external: work at‘the null-point'isotherm. In § 3 it is shown’ that 
since only physically possible ‘cases arise, (0p/dv)_ must of necessity be 
always negative. In order to remove thea priori physically impossible 
cases the: function ‘must: be put zero’ in the general “iritegral 

pm + p(v). discussed the final equation ‘of state which forms 
ting case whén every with: the 
second law of 'chermodynamics is excluded, 


‘ 1150. On the Physical Significance of the Reciprocal Theorem. W. 
Jazyna. (Zéits. ‘Physik, 30. 6. pp. 376-379, 1924. J—This paper is 
supplementary ‘to a’ 'previdtis one [see Abstract 3005 '(1024)]. It 
detiotistrates that if ‘the mechanical operations in’ the molecule’ are 
denoted by T and fégarded as ‘active or direct ‘actions, while the thermal 
are denoted by C(T) and regarded as’ passive ‘or ‘indirect, then the 
reciprocal ‘theorem may be formulated as follows: If during isothermal 
change of the internal energy of a system C(T) ‘is’ zero, then T must also 
be zero. Experience’ teaches that for a ‘large number of states the 
_ inequality C(T)ST"is valid, and, since ‘for large volumes T can be 
neglected, the deviations of gases from the ideal state ‘may be regarded 

1151. On the Problem of to uations of ‘the 

p= 4+ ov). J. Koltschin. (Zeits. f. Physik, 5-6. 
pp. 453-462, 1925.)—Refereiice is first ‘made to a publication by Jazyna 
[see Abstract 2201 (1924)] in which’ a ‘proof is given of the so-called 
reciprocal theorem (when C, = f(T), then U is only a function of — 
Pai dition from’ the intersection of the null point isotherm T =‘0 with | 

e null pressure isobar = 0. The present author now establishes at 
which part of rt oF the proof the latent condition occurs, and also points out 
some’ objections to Jazyna’s conclusions, which latter in some cases aré 
in sontradiction. with the second law of thermodynamics. Ho. 


On the Absolute Value of the Entropy of Real Gases. Part 
Njegovan. (Zeits. Elektrochem. 31. pp. 5-6, Jan., 1925. 
Part I [see Absttact 2299 (1924)] it was shown that the Planck expres- 
sion - for the so-called entropy constant of the perfect gas had also the 
same external form for real gases taking into Socount the corresponding 
variables, Cp = F(T, p) + CP and C, =.O(T, By this assump- 
tion the entropy constant E is not constant but a function of the form 
E= f(T, p) = Cp — Cy). +.Cp = (k + 1)Cp — AG, and the mathematical 
discussion of this variable forms the subject of the present note, The 
author suggests the term “ Warme extensitat ” for the shai conception, 
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‘On | of Sound in its to Heats 6 
sation. V.Tonescu. (J. de Phyisqué et le Radiutti, 6: pp. 


Dec., 1024 YThe ve velocity of sound V in liquids’ has’ been coh- 
nected heats of vaporisation by the formule V = =4 VT (Bogda 


(Lewis), a being the coefficient of expansion of the liquid 


under and- the. absolute. | dies order to 
ascertain how far these theoretical relations are.in agreement with facts, 
the velocity:of sound in several liquids was measured, The liquids. were 
introduced into a U-tube, and the time. taken by. the.sound, waves 
generated in the vicinity of one or other of the extremities of the tube 
to traverse it in either direction: was photographically registered... The — 
results obtained for alcohol, water, ether, acetone, toluene, petrol, 
benzine;: xylol.in the neighbourhood of! 20° C. are in close: agreement 
with.thé ‘values: deduced from \Newton’s formula, except for. toluene. 
They show that the values of given. by  Bogdan’s, formule..are. in 
general less, and those given by Lewis’s somewhat greater.than. the 


cation to Wireless: Telegraphy.. W.H. Eccles.end GC. F. A, Wagstaffe. 
{Phys. Soc., Proc. 37. pp.. 72-74, Dec., 1924)—Details are given’of a 
amethod of, demonstrating the electrical production of vowel. sounds, 
the! method being originally proposed. in. connection: with @ system. 
W/T communication. Paget has shown that vowel sounds consist of 

certain, small number of voice: frequencies——e.g: the vowel “ah’* has 
250, 800: and 1300~/sec. In the. method of artificial production-mow 
Aleseribed the transmitting. circuit emits electrical oscillations of: fre- 
quencies, say, 100,800. and 101,300, At the receiving station the wave 
produce. corresponding oscillations, and are combined witha “local” 
frequency: of 100,000 cycles ‘per, sec,:in» the well-known heterodyne 
method so as to produce currents of frequencies 800 and 1300, In.order 
to. simulate the vowel sound a current of voice frequency 
250~/sec. is superposed either at the sending or the receiving station. 
Three ways of carrying out the above method have been tried 
Successfully, | A. B. W. 


1155. Powerful. Source of Short-Sound. Waves. M. Holtzmann, 
(Phys. Zeits. 26. pp. 147-149, Jan. 15, 1925.)—A glass tube with a bulb. 
at one end is rubbed, as with Kundt’s tube, at the other end, the rubber 
being a motor-driven one of silk on leather moistened with alcohol. The 
apparatus is 100 to 150 times as powerful as a Galton whistle and gives 
a purer tone. It offers the possibility of producing waves down to 
1 cm. length. It is claimed that the loudness can be varied within wide 
limits, and can be made constant to within 2%. | G. E. A. 
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1156. Absorption of Sound Waves in Turbid Media. W. Altberg 
and M, Holtzmann. (Phys. Zeits. 26. pp. 149-153, Jan. 15, 1925.)— 
Theoretical research by Rayleigh, Lamb, and Sewell leads to the conclu- 
sion that absorption of sound energy by a medium containing suspended 
particles increases. as the wave-length diminishes. The experiments of 
Tyndall and others show that waves of the order of 1 m. undergo no 
perceptible absorption in smoke or fog. Neklepajev has found, however, 
that waves of about 1 mm, length are strongly absorbed by air alone 
[see Abstract 1185 (1911)]. By testing waves with a range of lengths 
from 1:5 to.6-5 cm. the authors find increased absorption by smoke as 
the wave-length diminishes. The waves are set up in an enclosure by 
the bulb of a Kundt tube [see preceding Abstract] which projects through 
_ the wall. The intensity of the sound is measured by a torsion apparatus 
‘on one arm of which the waves impinge. A previous form of this instru- 
ment [Abstract 1471 (1904)] has been made much more sensitive. For 
the range of ‘waves tested, the absorption by a layer of smoke 56 cm. 
‘thick, of which the concentration was 7-3.x 107® gms. per c.c., varied 
from 24% for A6-5 cm. to 70% tor Al-5 cm. A‘ graph of absorption 
and is given among others." G. 


(Phys: Soc., Proc. 37. pp. 15-18; Disc., 18-19, Dec., 1924.)—The 
‘phenomena of underblown pipes has been studied in the case of four 
_ ‘wooden pipes of frequencies 256, 320, 384 and 512. All the four, by 
underblowing, give a tone starting below the fundamental and passing 
to @ pitch above it as the. pressure is slightly increased. The two lower 
_ pipes gave also the octave in a similar manner, the pressures used 
(though higher than before for the fundamental) being still below the 
usual pressure for the normal production of the fundamental. 
| “W. A. Benton stated that in order to show whethér these experi- 
ments supported or contradicted any theory it was indispensable to 


1158. of a String undey 
eames and G. Subrahmaniam. (Phys. Rev. 25. pp. 99-100, Jan., 
1925.)—Effect of a long obstacle slightly touching a vibrating string is 
to give it intermittent impulses with a frequency equal to that of the 
_ string. The equation of motion is given, and such impulses are shown 

to develop odd and even harmonics equally. The tanpura is such a case, 
and was found by experiment to give equally prominent odd and even 
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ELECTRICITY. D. ‘MAGNETISM. 


THEORY, ELECTROSTATICS, “AND ATMOSPHERIC 
“ELECTRICITY, | 


4 159. Theory, in Linear 
Chahestis R. Schachenmeier, (Phys. Zeits. 26, pp. 54-58, Jan. L 
'1925.)—Starting from Maxwell's equations, the problem treated is the 
‘propagation of a given initial. condition along an infinftely long con- 
ductor, and a method of successive approximations is adopted to obtain 
values for the current density, charge density, and. electric and magnetic 
fields at a given place and time. . nbaigerentio} panes are then obtained 


1160. Note on the Poynding Flux ina varying Dielectric. 
J. A. Mags ‘PP. 140-143, 1925.) 


1161. : of Liquid. Good Conductors. 
(Phys. Zeits. 25. pp. 676-678; Disc.,' 679, Dec. 15, 1924. Paper read 
before the Deut. Naturforscher u. Arzte, Innsbruck, 1924,)—The capacity 
method and the field-method give»inadequate results. The author's 
method is: Bring the liquid; of known. conductivity oy and unknown 
Sp. ind. cap. €, between two parallel, vertical, metal plates, to which a 
constant or an alternating p.d.is applied. In the liquid suspend an 
exact ellipsoid of rotation of known.¢., and €. with, its axis of rotation 
horizontal and at 45° to the metal plates... Under the applied p.d. the 
ellipsoid experiences a turning moment, the expression for which con- 
tains (besides the constants of the apparatus) only the known ¢/gp),and 
the unkriown €9, together with the square of the applied p.d.. Experi- 
mental tests of the new method. . In..NaCl solution the sp.. ‘ind, cap. 
depends on the applied p.d., and also fon, toa minimum, thereafter 


“9162. A New Blectrostasics. H, (Phil. Mag. 49, pp. 1-22, 
Shins 1925.)—-In the two papers. combined. under, this title the author 
continues his attempts to construct a theory of. the. structure of an 
electrostatic field in conformity. with Einstein’s gravitational theory, 
“the quantum. theory, and Bohr's theory of the H atom, the. method 
employed being to set up various tensors specifying the distribution 
of stress, momentum and energy in the. field electron in uniform 
rectilinear motion, and to compare. the results. with those deduced. from 
the several theories mentioned above. Taking the second paper first, 
the author has shown [Mess. of Math. 53, p. 126, 1922] that it is possible 
to account’ for the ‘existence of discrete electrons with a volume, distri- 
bution of électricity (of one sign, the electricity. being everywhere in 
equilibrium. In. the electrostatic case the tensor takes a simpler form 
because the retarded: potential , which is an invariant for. the restricted 
theory transformations, then. becomes equal to. ,the electrostatic 
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bubble, and that of the parallel plate condenser, become identital with 
the usual theory. The author states that it seems almost certain that 
this will hold whenever pd is constant over each boundary of a layer of 
electricity, p being the density of electricity. In this case a volume 
distribution of electricity can always be found which will make the body 
force vanish, and so a layer consisting of seems 
to be theoretically possible. 

The first paper deals with the hypothetical atracture of an electro- 


Static field generally, assuming the usual ideas relating to the energy 


and Momentum in an electromagnetic field hold good for the* simple 
radiant fields in which E? = H® and (EH) = 0, except that the usual 
expressions arg multiplied ‘by a constant factor which later on is made — 
equal to 1/3. In these fields, then, energy and momentum: flow in 
straight lines with the speed’ of light, the direction of flow at any point 
being that of the momentum. Dynathically the conditions then become 
comparable with the free flight of a system of particles without mutual 
influence and unaffected by external forces: These particles, on a 
reasonable hypothesis, might be called quanta, but the author keeps to 
the safer ground of calling them field atoms. He reminds us that the 
idea of making quanta responsible for the energy’ and momentum of an 
electromagnetic field of this type and for the forces which it exerts may 

: tegarded a$ due to’ Einstein, and was developed by Lorentz) in his 
Pasadena lectures, In classical electromagnetic theory there are stresses 
even in the field of an isolated. electric charge, but in the! core of an 
electron its ‘supposed existence appears to suggest an explosion of the 
electron. ‘A possible solution is'found to be the conclusion that there is 
no momeéntum and no flow of: energy in ‘the field of an electron at rest 
or in uniform motion, the space outside the electron being entirely free 
from stress. ‘Some modification would have to be made in the specification 
Of the state of stress in'an electromagnetic field. 3 


General Law of Electrical Dielectrics. w. 
Richardson. (Roy. Soc., Proc.’ 107. ‘pp: 101-112, Jan. 1, 1025.)—A 
_ continuation of the work carried out by the author in 1915 [Abstract 1747 
{1915)]: If yy = charging’ current, V = impressed p.d., Q = charge at 
time*T, P = polarisation e.m.f., R‘= resistance of specimen, then the 
following relation, which the author believes to be the general law of 
electrical conduction in dielectrics, ‘holds. good for the results. obtained 
by him ‘in the case of quartz: y= dQ/dT + (V — P)/R, or (charging 
current) = (polarisation current) + (conduction current), At sufficiently 
igh teniperatures, after the current has been flowing for some time, the 
sehaviour of the specimen approximates to that of a:metallic conductor 

g a steady current, while at very low temperatures it approxi- 

mates to that of ‘an air-condenser. ‘Tables and curves are given of the. 

across the optical axis. 
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Granier, (Comptes Rendus, 180. pp. 198-199, Jan. .1925,)— 
Two parallel wirés were embedded in a block of iceand connected towards — 
the ends by two bridges. Round one of these a wire was wound, and 
by means of ‘a crystal detector was connected with a galvanometer, 
‘which showed when the circuit resonated to the 
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‘This could be tuned by means of) a condenser connected to the: plate 


and grid. The block of ice was then removed; and a similar: circuit 
substituted with a movable bridge, which was adjusted until, resonance 
was obtained with the unaltered lamp circuit, the 
the ratio of the lengths of the two internodes thus determined, 
for the bridges, the value: of — capacity. of. ice, was 
at H. N. A. 
4165. On ‘the Me (Phil, Mage 49, 
pe. 178-393, Jan., 1925.)—Deseribes apparatus designed for constructing 
g the permanent electret described in previous papers 
688 (1921) ‘and 1912 (1924)}.. The electrisation of the interior 
of the disc of wax and resin, which -has been allowed to solidify in. an 
electrostatic field, is shown to be exceedingly permanent when the surfaces 
are kept covered with earthed tinfoil. The surface densities obtained 
on electrets ‘exceed those produced’ on sealing-wax, shellac, .sulphur, 
ete.; by mechanical friction ‘with wool or silk, The. recovery. of the 
surface charges, after discharging with X-rays, with a Bunsen flame; by 
planing the surface with a knife to a depth of some mm., andby washing 
with different sragentty x was was in cases to be 
Burton and J: E. Currie. -(Phil. Mag. 49. pp, 194-209, Jan.;.. 1926: 
Paper tead, before ‘the British ‘Assoc., Toronto, 1924.)—Experiments. of 
Dorn’ and others [Ann. ‘Phys. V. pi 20, 1878; IX. px 51%) 1880; 
X. p. 46, 1880]\on the charge carried by solid particles: falling through 
a column of liquid have been repeated and extended to liquids other than 
water or aqueous solutions. | Lead ‘shot dropped through: water, alcobol, — 


benzene, toluene, and xylene carry down a negative charge through 


turpentine and carbon tetrachloride a positive charge; and, through 
ether no charge. Distinct evidence of a scattering due to the possession 
of a charge has been found, showing that there ~ sdeg agpueaions a mutual 

in: W. Simon. (Phil. Mag: 49: pp: 257-262, Jan., 1925.)—A. general 
quantitative theory of the influence electrostatic generator has. already 
been given [see Abstract 2821 (1924)}, and the present paper is ex 
with the’ detailed analysis of a very simple electrostatic generator, the 
prototype of the Voss or: of four 


AS 


1168. On the Problem Electrical 


Benndorf. (Phys. Zeits: 26, pp. 81-91, Jan. 1,|1925. Paper read 


before the Deut. Naturforscher u. Arzte, Innsbruck, Sept., 1924.)—At 
the beginning of ‘this century Elster and Geitel’s discoveries. initiated 

a new phase of'résearch. After rediscovery’ of the conductivity of 
the air the question ‘arose : How is the constancy of the earth’s electric 
field to be ‘explained if, owing to the vertical current: in the air, there is 
& continuous’ stream’ ‘of positive ‘electricity flowing towards the earth ? 
This question constitutes the fundamental problem, A lengthy critical 
review of the work of’ 
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that the only way of explaining at the same time the Bauer system of 
vertical currents and the maintenance of the earth’s charge is to con- 
ceive these currents as f-rays of very high velocity. This explanation 
stands or falls with Swann’s assumption that -rays, with a speed com- 
parable with that of light, cause no ionisation of the air. The ~~ 
is largely mathematical. A bibliography is appended. (EOF, 


1 169. between Solar Activity and Electricity. 
L. A. Bauer. | (Terrest.. Magn. 29. pp. 161-186, Dec., .1924.)—A; con- 
tinuation of a previous paper by the same author [Abstract 1534 (1924))}. 
During five of the past seven sunspot cycles the atmospheric. potential! 
gradient and: the amplitudes of its diurnal and annual variations 
increased with the increase in sunspots. . This relationship is apparently 
reversed in the other two'cycles.. The sunspot coefficients for atmospheric 
electricity and terrestrial magnetism show: similar variations from year 
to year and from cycle to cycle. Atmospheric electric activity is subject 
to a double periodicity during the year of the same type as that existing 
in the variations currents, and the 
was Cloud-forming Powdered Substances, and especially with Snow as @ 
Factor producing Storms. A. Stager. (Ann, d. Physik, 76. 1. pp. 49- 
70; Jan., 1925.)—A. Gockel’s view that the whirling of snow, ice crystals, 
_ sleet and water-drops by squally air currents gave rise to storms with 
electrical disturbances was based on meteorological observations and 
statistics that such storms due to heat or whirls occur in conjunction - 
with cirrus clouds. The author has carried out experiments with finely 
_ powdered substances such as sulphur, soot particles, flour, solid Oy 
and NH,Cl to trace the origin of the large quantities of electricity. in 
such storms. Rudge’s results [Abstract 1573 (1914)] and similar. results 
of Kahler, Beyersdorfer and Kercher were incorrect owing to electrifica- 
tion of the dust on their grating collector. The author arranged to 
avoid this source of error. Further tests were made with snow, sleet, 
and icicles partly on the Jungfraujoch, and it was established that snow 
becomes electrified when swept along by air currents with a greater 
charge per cubic metre with incfeasing wind strength. Of the charged 

icles:the smaller possessed positive and the larger negative charges, 
_ the latter falling more rapidly in the air. The magnitude of the charge 
per cubic metre was on occasion as large as 50 E.S:U.. The author 
concludes that since heat and wind vortices occur in the presence of 
cirrus clouds, it is probable that the electrification of snow and _ ice 
to the of storms. R. S. R. 
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"DISCHARGE AND OSCILLATIONS. 


1. and Experiments relating. to. ‘Striated Glow, Discharge 
in Mercury-Vapour. K. T. Compton, L. A. Turner and W. H. 
McCurdy. (Phys. Rev. 24. pp. 597-615, Dec., 1924,)—For the case of 
parallel plane electrodes with a hot kathode.as a source of electrons, 
the potential distribution and ion-concentration in the Crookes dark 
space, negative glow, Faraday dark space and positive column are shown 
to be predictable from considerations of ‘and of 
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and:excitation of the gas. While with weak currents there.is'a negative 


space charge throughout, sufficiently intense ionisation is shown to: lead 
to a kathode:drop, followed by a region of reversed electric: field which 


_ positive ions and electrons both move toward the anode. by diffusion, 


owing to their large concentration gradient. Still: farther, from ;the 
kathode the field changes to its normal direction and increases up to the 
positive ° ‘column. In the positive column the field ‘and concentration 
ate uniform unless atoms excited by electron impacts: in certaixt’ layers 
are prevented from diffusing between the layers, when striations may 
be ‘obtained with periodic changes of field and of concentration: :/The 
kathode edge of each striation has a positive space charge: The theory 
of the are discharge is essentially the same, the arc being ‘simply the 
negative glow of the longer glow discharge. Various predictions: of the 
above theory of the glow discharge in a monatomic gas were verified: by 
experiments with Hg vapour in’ vacuum tubes provided with »hot 
kathodes: (1) Potential distribution and ion-concentration are investi- 
gated by Langmuir’s modified probe method and found: to agree: with 
the theoretical deductions, except that the concentration of positive: ions 
in the positive column comes out too large. This result indicates: the 
presence of negative mercury ions. (2) The distribution of velocities of 
electrons is Maxwellian except between striations. (3) The emission. of 
light seems associated more with excitation by electron collision .than 
with ionisation and recombination. (4) Conditions for existence: of 
striations. Striations are not found in pure Hg vapour unless the current 
is small or some substance like H, is introduced to remove excited atoms. 
) The presence of atomic hydrogen, which should be produced in the 
of removing excited Hg atoms is proved by use of tungsten 
_ (6) Introduction of He, which cannot. remove excited. atoms, 
tend to produce’ striations: (7) The relative concentrations of 
excited atoms is determined from the optical absorption of subordinate 
series Hg lines. It is found that excited atoms exist in striations; but 
not in the regions between, and are more numerous if the amount of 
Hy impurity is reduced. The band ‘spectrum of HgH seems associated 
with the action of excited and id 
result of inelastic collisions in striations. A. E. G. 


4172. The Dynamic Flame- Tension of the Glow Mauz 
and R. Seeliger. (Phys. Zeits, 26. pp. 47-51, Jan..1,,1925.)—In. the 
first part. of this paper the theory of flame occurrence in discharge tubes 
is considered in a general manner... From the consideration of the flaming 
as a statistical procedure it appears. that. the flame-tension in general 


depends not only on the properties of the discharge tube itself, but also 


on the tension applied to the tube at the moment. Some special cases 


are discussed. In the second part menparements of the flame-tension of 


1173. Time of Lag with the Spark XK. Zuber.” (Ann. d. 


Physik, 76. 2-3. pp. 231-260, Jan., 1925.)—An arrangement is described 


with which the distribution curve of times of lag, and with it the mean 


time of lag, can be determined. The mean time of lag is dependent. upon 


the putes Ae radiation of the spark tract. The mean time of lag is greater 
in dry than in moist air. The discharge causes a polarisation of the 


spark tract ; the inclination towards polarisation is ORF when ebonite 


is used. Further work is in progress [see next Abstract]. ee .E. CG! 
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‘-' 9974. Remarks on K. Zuber's Measurement of Time of Lag with Spark 
Discharge. M. v. Laue. (Ann. d. Physik, 76, 2-3. pp. 261-265, Jan., 
1925.)\—This is a theoretical paper of a mathematical nature dealing 
with the investigations of — of lag 


P. L. Robinson and G. E. Stephenson. (Chem. Soc., J. 127. pp: 240- 
247, Jan.; 1925.)—The phenomena accompanying heavy  high-tension 
discharges’ in thin metallic wires were first studied by Anderson in 1920. 
Using a large glass plate and tin-foil condenser, he photographed ‘the 
spectra of the light emitted: by the electrical explosion of ‘iron, copper, 
nickel and manganin wires and observed very interesting effects, notably 
a reversal of many lines, producing an absorption (Fraunhofer) spectrum 
instead of the bright-line spectrum usually observed. These phenomena 
are attributable to the momentary attainment of an exceptionally high 
temperature: in the substance of the wire. In 1922 Wendt and Irion 
reported the results of experiments on the explosion of fine tungsten 
wires by Anderson's method. When the explosions were carried out 
_ in a vacuum, some gas was formed, and this, subjected to an ordinary 

high-tension discharge, gave a spectrum in which the yellow helium line, 
D;, was consistently observed. When the wires were exploded in an 
atmosphere of CO, at ordinary pressure, and the CO, afterwards absorbed — 
in KHO solution; residual gas, averaging 1-42c.c. per milligrammeof tung- 
sten remained. This gas was lost before its spectrum had been investi- — 
- gated. If it consisted wholly or mainly of helium, it was on the average 
some 26 % of the weight of tungsten taken. These results were so 
‘startling, and, if correct, of such profound significance, that the experi- 
ments here described are undertaken to confirm them. A fine tungsten 
wire is supported between heavy electrodes sealed into a glass vessel. 
This ‘vessel ‘is evacuated, and a heavy discharge is passed from a con- 
denser of large capacity. Then an ordinary high-tension discharge is 
passed through a capillary side tube on the bulb, and the emitted light 
spectroscopically examined: It is concluded that. these experiments 
afford no evidence that tungsten can be made to yield helium when 
exploded by an electrical discharge. At the same time it is clear that 
ish difficulties attend any attempt at a crucial experiment on these 
lines, and ‘much more importance is attached to experiments now in 
ogress on the electrical explosion of tungsten wires in relatively dense 
and non-conducting atmospheres of absorbable gas. The conclusion is, 
however, supported by experiments of S. Smith and those of Harkins 
and’ Allison, and so it ‘would appear that the statement of Wendt and 
Trion as to formation of ‘Belin has no foundation in fact. i A. E. G. 


$176. The of Charlee! in Tubes. 
‘ R. Olson and T.F. Young. (Phys. Rev. 25. pp. 58-65, Jan., 1925,)— 
Current-voltage Curves obtained with a four-electrode tube with two 
rather widely Socata gauzes showed discontinuities at voltages which 
were evidently not critical potentials, since they varied with the gas 
pressure. Since charges on the glass surface were thought to be 
responsible, a simple case was studied. Electrons were accelerated from 
a filament through two gauzes, 3°3 cm. apart, ‘and held at the same 
potential to a plate, the space | ‘between the gauzes being surrounded by 
“VOL, 
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a metal cylinder C insulated from both. This cylinder became negatively 
charged until the loss or leak just equalled the gain due to the faster 
electrons. As the accelerating voltage.A, was increased, a value > was 
reached, at which both the voltage of C and the current suddenly increased 
greatly, and these larger values were maintained until A, was decreased 
toa limit a, considerably lower than b. A study of the equipotential 
surfaces gives an explanation of these effects. The discontinuities may 
be eliminated by controlling the voltage of. the cylinder C. In experi- 
ments in'which electron velocities must be known, it is evidently necessary. 
that insulated ‘‘ floating ’’ surfaces and that: of 


“4072. Some Properties Tubes. N. Chow: 
Rev. 25: pp. 66-68, Jan., 1925.)—The current through the: tube is -inter- 
mittent; the frequency being in the audible range if sufficient resistance 
_ (10:megohms) is placed in series. No current flows. unless the applied 

voltage lies between two critical values. The voltage drop through the 
lamp; the product of the current and resistance: as measured with d.c: 
instruments, is independent of the current and is approximately equal 
to the mean of the two critical voltages. The light intensity is directly 
proportional to the current. From the ratio of the light intensities of 
the lamp when in series with a known and with an unknown resistance, 

G. R.: Harrison and G. S. Forbes. (Optical Soc. America, J. and 
Rev. Sci. Inst. 10. pp. 1+17, Jan., 1925.)—By means of a large aperture 

quartz spectroradiometer the spectral energy distribution of a special 
mercury lamp was measured between 14,000 A.. and 
2300 A. under widely varying conditions. Theeffects of current, voltage 
and ventilation on the radiation at fifteen important maxima were 
measured, including three maxima in the infra-red, four in the visible, 
and eight ‘in the ultra-violet. The composition of each maximum is 
given, and curves are plotted showing the degree of resolution used ; 
the variation in intensity of each maximum with voltage gradient at 
constant current; the variation of intensity of the strong ultra-violet 
maximum: near 3660 A. with voltage for five’ cutrent values from 2 to 
4 amps.; the. stationary characteristic curves of a high-pressure 
arc 5; two typical cases of spectral energy distribution at constant power; 
and the variation with current of the intensity of each maximum: at 
constant: power. It was found that for constant current the energy in 
each maximum except those in the infra-red increased linearly with the 
voltage after a certain minimum (near 8 volts for 2:5 amps.) was 
reached. ‘The pressure was measured for each stationary state used, © 
the extreme values being 20 mm. of mercury and 2 atmos, Where 
power input was constant the energy radiated in each: maximum 
increased rapidly with decreasing current. It was found that the most 
satisfactory condition for running an arc at pressures under 2 atmos., 
at least, was to have the pressure as high as possible, so that: for 
a given’ power input. the voltage was high and the current low. . This 
condition gives the greatest efficiency and the least change in energy 
distribution: with total energy variation. 
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the other variables and the effects at higher pressures are being investi- 
gated further; also an absolute determination is being the 

“1179; The Moresiey as @ Light 

me Reeve. (Jj. Phys. Chem. 29. pp. 39-57, Jan., 1925.)—After a brief 
introductory note by A. J. Allmand, this paper gives an account of some 
of the problems which enter into the use of the quartz mercury-vapour 
lamp as a quantitative light source for photochemical investigations. 
It is based partly upon an extensive. survey of the literature on the 
subject, and partly upon some three years’ experience in the use of these 
lamps. The method of determining the energy distribution ‘in its radia- 
tion is described and the investigations upon this point mentioned. . An 
examination of these shows that, firstly, most of them are incomplete ; 
secondly, that there are marked differences between them. ‘These 
differences have been shown to be due most probably to differences in 
the following factors: (1) The electrical conditions of the lamp; 
(2) the » dimensions of the lamp ; (3) the age of the lamp, each of which 
are then discussed in turn, and various practical eer given 


1180. with Changed iat with Particles 

ded in Gas Discharge Tubes. W. D&llenbach, E. Gerecke and 

E. Stoll. (Phys. Zeits. 26. pp. 10-22, Jan. 1, 1925.)—Research with a 
double probe in the positive column of.a vacuum arc has shown that the 
potential of the probe does not agree with the potential of the sur- 
rounding gas before the introduction of the probe, The charging of — 
the probe is appreciably affected by the density and velocity distribution — 
of the ions and electrons streaming over its surface. Experiments on 
suspended particles gave results which permit explanations to be given 
of various etfects in connection with arcs and with: the zones of glow 
discharges. It was found that mercury ions striking an iron surface 
with velocities up to 3000 volts from: the no measurable 


“1181. The Work F Oxtde-coated. Platine: 
G. Davisson and L. H. Germer. (Phys. Rev. 24: pp. 666-682, Dec:, 
1924.)—-Measurements of the thermionic work function of pure platinum: 
coated with oxides of barium and strontium have been made: simulta- 
neously by the calorimetric and the temperature variation methods for 
the same segment of a uniformly heated filament. The theory of the 
measurements and the experimental arrangements are the same as used 
in an earlier experiment on the thermionic work function of pure tungsten. 
Filament temperatures accurate to + 5° were found from the resistance 
of the filament at 0° C. in conjunction with the temperature coefficients 
of resistance. For 1064° K. the two methods give values for the work: 
function ¢@ in’ agreement. The measurements are, however, not suffi- 
ciently*accurate to give any indication whether or not an electron within 
the metal possesses. the thermal energy 3kT/2. The various: corrections 
made, and possible errors, are thoroughly discussed... It is pointed out. 
_ that if the transition from the equilibrium state at one temperature to 
diss) 
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agreement of 25 %. between. the values. of given i ek 


Langmuir and K. H. Kingdon. (Roy. Soc., Proc. 107. pp. 61-79, 
Jan. 1,,1925.)—-From. thermodynamic: considerations involving the Saha 
equation itis concluded that there must be a relation between the positive 
ion emission from a heated filament in. the vapour of an alkali metal and 
the electron. emission from this surface. At high filament temperatures 
and low. pressures of the vapour the electron emission is the same as.in the 
absence of. the vapour, so. that the positive ion emission. from different 
filaments i in various vapours can be calculated. . Experiments with cesium 
and other metallic vapours, and with tungsten filaments and oxygen- 
coated and thorium-coated filaments, give. results in accord with \this 

\eory. Measurements of the positive. ion and electron emissions. from 
tungsten filaments in cesium vapour give values for the thermal ionisa- 
tion of cesium vapour at about 1200° K. in excellent agreement with the 
Saha equation. At high filament temperatures the positive ion emission 
becomes limited by the rate at which the. vapour comes into contact with 
the filament, all atoms striking the filament being converted into ions 
[Abstiact 1436 (1 923)]. This permits quantitative measurements of the 
vapour pressure to be made. At lower filament temperatures the electric 
image force causes a fraction of the filament surface to be covered by a layer 
of adsorbed ions, which, share electrons with the underlying metal, The 
resulting double layer causes an increase in electron emission and a corre- 
sponding decrease on positive ion emission. , Electron emission of over 
0:3 amp. per cm.? at 1000°K. may be obtained in cesium vapour at 
30°C. A more detailed account of the experiments. will oe mre in a 
later paper to be published in the Physical Review. A.W, 


1183. Electronic Bombardment of Metal Surfaces. H. E. Farnsworth, 
(Phys. Rev. 26. pp. 41-57, Jan., 1925. )—A continuation of previous 
work [Abstract 356 (1923)] by the author. The present experiments 
are concerned firstly with obtaining the secondary electron character- 
istics of other metals (Cu, Ag, Au, W, Pt, Pd, Mg, and Al), using the same 
apparatus as’ that previously described ; and secondly, with experiments 
made with the apparatus modified so as to permit a more detailed and 
varied study of conditions in certain cases. Curves are given showing 
the ratio of secondary (emergent) to primary (incident) electron current 
as a function of primary velocity (0 to 250 vere) _The curves depend 


1184. Absorption of Kathode in Foil. H. M. Terrill. 
ie ‘Rev. 24. pp. 616-621, Dec.; 1924.)—The experimental method 
used is a modification of that of Whiddington and of Schonland [see 
Abstract’ 131 (1924)}. Homogeneous rays of accurately known velocity 
are provided by fitting a Coolidge kathode to a high vacuum tube and 
exciting it by high-tension direct current. The stream of electrons 
traverses the foil and enters a Faraday cylinder connected to a galvano- 
meter. The foil may be swung aside to permit measurements of the 
direct beam... One to three foils of rolled aluminium 0-00031 cm. thick 
are studied with voltages 18 to 52 kv. to’ 
VOL. XXVIII.—A.—1925. 
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limit, Lenard’ equation = is found to hold where is the thick- 
ness. Within this range of velocities, 8-09 to 1223 x 10° cm./sec., the 
values of a satisfy the approximate relation derived by J. J. Thomson, 
av’ = 0-268(10**), where v is the mean of the velocities before and after 
1185. The Lighting of C Canal ‘Rin Pressures and the 
of the Delay Time (Verweilzeit). W. Wien, (Ann. d. Physik, 76. 2-3. 
pp. 109-123, Jan., 1925.)—-After a mathematical discussion of the theoreti- 
cal basis the experimental arrangement is described. As a result of the 
present experiments it is decided that the striking time (Abklingungzeit) 
and delay time (Verweilzeit) are only different representations of the same 
occurrence. [See also ‘Abstract 1441 (1923) A E. G. 
“1186. Mobitity of Active Bipot’ Tons. A. 
(Phys. Rev. 24. pp. 622-626, Dec., 1924.)—The mobility of the ions in 
actinium active deposit is determined by drawing them across an ait 
stream having a speed of 20 m./sec. by means of an electric field of over 
100 volt/em. and allowing them to deposit on a metal plate. The amount 
of deposit at various distances along the plate is determined by the ionisa- 
tion it produces through a slit in the wall of an ionisation cham It 
is found that two positive ions are present, one of which has a mobility 
of about 4-35 cm./sec./volt/cm. and the other 1:55. The first is greater 
than that of mono-molecular ions of air and the second greater than that 
of bi-molecular ions of air. The interpretation advanced is that the more 
rapid ions are atomic actinium A and B, and that the slower ion is formed 
when the more rapid ion attaches itself to a neutral molecule, presumably 
air. ‘A comparison of the results in the case of these heavy ions with those 
in the case of the air and CO, ions shows that the ‘mobility of an ion. is 
practically independent of its mass. he By G. 


“1187. “Mobility of Negative in by the Hall-E fect. Method. 
J.S, Watt. (Phys. Rev, 25. pp. 69-74, Jan., 1925.) —Using a flat salted 
flame, previously described by Wilson, between the poles of an electro- 
magnet, giving a field of 5000 gauss, the horizontal. potential, gradient. 
X, due to the current sent between two Pt electrodes and also the vertical 
potential gradient Y due to the Hall-effect, were measured by means, of 
two Pt sounding wires, which could be rotated about a horizontal axis 
and which were connected to a quadrant electrometer. For a flame 
containing potassium carbonate the mobility kg = Y/HX..was found 
to, decrease from 26 m ./sec. for 1 volt/cm, when the potential gradient 
was 1 volt/cm. to 16 m./sec. for a gradient of 30 volts/em. For a flame 
free from, salt the mobility was somewhat greater, decreasing from) 26-5 
m./sec. for 5 volts/cm. to 16 m./sec. for 50 volts/em. The Hall-effect 
was found to vary slightly. with the direction of the magnetic field, the 
asymmetry being greater, the greater the amount of salt in the flame. 
This asymmetry. was probably due to the effect of the magnetic field on the 


Physik 76. 2-8. pp. 124-144, Jan.,. a 
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observations; photographic methods; a discussion of 
the results of the ‘the 

se 572-682, Dec., 1924.)—-Measurements were made of the resistance of 
wires»of various types and under various conditions, when forming: part 
of: an oscillatory ‘circuit in resonance with the radiation from a ‘valve 
generator giving very short waves of wave-length less than 3m. The 
skim effect was found to be of very great importance, tinned copper wires 
having a much greater resistance than bare copper wires, and being con- | 
siderably worse than galvanised-iron ‘wires. Some interesting results 
were obtained: with distilled water and with salt solutions. » Measure- 
ments of dielectric losses at these high frequencies show paraffin and mica 
to be much better than any other substance tested, having lossés about 


eight or nine times less than ebonite; and seventy times less than damp 


wood. Typical valve arrangements for producing very short waves are 
described. A. W. 


11905 ‘Method of Short Wave-tongth Oscillations in Electron 
Breit. (Optical America, J. and Rev. Sci. Inst. 9. 
pp. 709-722, Dec., 1924.) —A description of a short wave-length oscillation 
in‘an electron tube having singular properties has been given by the writer | 
{see Abstract 1903 (1924)}. The oscillation takes place in a three-electrode 
tube ‘having a cylindrical structure, the filament and grid being helical 
and bifilarly wound, while the plate is coaxial with the filament and grid. 
The negative pole of a battery is connected to the filament and ‘the posi- 
tive’ through a resistance to the grid. The plate is left’ disconnected. 
Oscillations take place when the filament temperature ‘has the proper 
value. In the previous paper the writer detected the oscillations by 
means of a crystal detector and galvanometer, and their wave-lengths 
have been ascertained to be either in the neighbourhood of 60 cm. or in 
that of 1560cm. These oscillations are now studied farther by investigating 
the negative potential to which the plate is charged. The oscillation is 
shown to depend critically on the exact position of the grid with respect 
to the filament, and evidence is given for regarding the oscillation.as first — 


starting in one part of the tube and then spreading by steps through 


the whole structure. The relation of the oscillation range to the charac- 
teristic curves indicates an influence of space charge. Strong hysteresis 


“1191. Theory: of Frequency Multiplication. oO. (Zeits. 
stock. 24. 5. pp. 105-114, 1924.)—This paper is mainly 
of ‘a theoretical nature, and deals with the subject under the following 
sections: (1) Frequency multiplication by means of over-oscillations ; 


(2) frequency multiplication means af @ com- 


parison of the above methods, AWE. G. 


4192, Determination of the Free Period of a Short Two-layer Coil, A. 
‘(Archiv f. Elektrot. 14.) pp. 258-303, Feb. 3, 1925. 
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1193. On an Analogy in the Behaviour of Conducting and 
ing Mixtures. K. Lichtenecker. (Phys. Zeits. 25. pp: 666-670,'Dec. 16, 
1924.)—This paper contains a more comprehensive account of work 
already briefly published (see Abstract 2333 (1924)] on the conductivity 
of metallic aggregates and the dielectric constants of the Wiener mixed 
bodies, Ficker’s data compiled for Wiener [Leipzig Diss:.1909] are’ con- 
firmed for the range employed in the present investigation. The general 
resistance function (logarithmic rule of mixtures) for two- and ‘three- 
dimensional aggregates agrees entirely with Ficker’s measurements. 
The formula of Lorenz-Lorentz applies to aggregates in which the com- 


ponent of greater DK is only sprinkled throughout the mixture, but gives 


low values when both are sprinkled or aggregated: The paper concludes 
with a discussion of Wiener’s conclusions as to a theoretical preference 
for the logarithmic rule of mixtures over the Lorenz-Lorentz formula and 

, 1194. The Law of Variation of Conductivity of Solid Salts with Tonnes. 
ture and its Possible. Connection with the Characteristic Spectrum of the 
Metal of the Salt. P. Vaillant. (Comptes Rendus, 180. pp. 206-208, 
Jan. 19, 1925.)—Reference is made to the exponential relation between 
_ the current passing through a layer of a dry salt at different temperatures 
while the e:m4. is) maintained constant [see Abstract 3051 (1924)]. 
Assuming that the free electrons in the salt convey this current, and that 
the electrons are set free by the absorption of radiant energy, the wave- 
length of this radiation is determined from known constants for rock- 
salt, K,SO,, KCl and LiCl. In each case the wave-length found agrees 
with a well-marked line in the spectrum of Na, K, or Li respectively. 
This explains also how the absorption of the energy sets free an electron, 
and the emission of the radiation corresponds to the passage of an electron 


: 1195. Theory of. Electrostriction in I nsulating Liguidee: G. Bruhat and | 


M. Pauthenier. (J. de Physique et le Radium, 6. pp: 1-9, Jan., 1925.)— 
When electrostriction is produced in a liquid, the. equilibrium reached 
depends upon the operation being performed adiabatically or isothermally. 
The former occurs with rates of charging less than 0-001 sec. Expressions 
are obtained for these two cases by thermodynamical reasoning which give 
the. contraction per unit volume of the liquid.. Electrostriction is made 
evident by alterations of the refractive index of the liquid, and an expres- 
sion is obtained connecting the changes of refractive index and : specific 
volume, The change is observed experimentally by an interferometer 
method with CS,, CCl,; and benzene.. Experimental results are of the 
same order as those obtained by theoretical considerations, but mostly 
smaller. The theory, however, involves many uncertainties, and even 
so good an agreement could hardly be expected.  ..——«yw|—~S«.-—Oi#R«w SR, 


1196. Behaviour of Silver Iodide in. the Photo-Voltaic Cell: A New 
Type of Silver Iodide Photo-Voltaic Cell. A. Garrison, (J. Phys.Chem. 29, 
58-67, Jar., 1925.)—This work on silver iodide is a continuation of an 
investigation of the cuprous oxide and halide cells 
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{see Abstract. 1325 (1924)] and: the related photo-chemical and: photo- 
physical properties [see Abstract 2190.(1924)] which has been carried on 
under an appointmient of the Research Fellowship Board of the National 
Research Council. \ The light-sensitive electrodes used in the first experi- 


ments with silver iodide were prepared by depositing crystals of the ‘salt 


in a thin layer over a plate’of metallic silver. These electrodes were 
found to become either positive or negative on illumination, depending 
on certain conditions of the electrode or electrolyte. The experiments 
recorded in this paper are ‘performed on a different type of electrode, 
one whose properties are in some particulars better adapted: to the dis- 
covery of the relation between the colour or wave-length of the light rays | 
and the extent and nature of the photo-chemical action. Therefore the 
experiments with this electrode have given results of importance bearing 
on a phase of the problem which has been only slightly developed.» The 
complete photo-voltaic cell, as well as the method of observation, is the 
same as that described in the previous paper on silver iodide, with the 
exception of the light-sensitive electrode and its method of preparation. 


This consisted of a gold plate 2 cm: wide and 3 cm, long, over which a 


thin film of molten silver iodide had been spread and permitted to solidify. 
The gold acts only as an inert. metallic support for the apparently amor- 
phous silver iodide. Electrodes having the same properties are made on 
plates of both platinum and palladium. The entire front surface of the 
electrode is covered uniformly with silver iodide, and the entire back | 
surface is covered with paraffin. It is found that the max. photo-potential 
is not’ proportional to the light intensity, but becomes almost constant 
at high intensities. The rate of rise of the potential is proportional to 
the light intensity at the beginning of the illumination, This is true 
for light of any colour. An investigation of the effect of light of different 
colours in bands of various widths reveals the fact that white light has 
the largest effect. For a fixed intensity of light the rate of the chemical 
change decreases as the light is made more nearly monochromatic: This 
is true in any part of the visible spectrum. A newly prepared electrode 
is more sensitive to the blue region, but illumination in this region intensi- 
fied the effect of the red and green light. After continued illumination — 
the electrode is more sensitive to red is suggested 


1197. On the I nfluence of upon the Effect 
ra R. Nielsen. (Phys. Rev. 25. pp. 30-40, Jan., 1925.)—A discussion is 
given of the suggestion by Millikan that in the photoelectric effect the 
energy of the light is transferred to the free electrons of the metals as well 
as to the bound electrons, and the threshold frequency Vg is interpreted by 
the equation hy, = ¢p — Ex where @» is the work necessary to remove a 
free electron from. the metal. In cases where FE, is not small compared 
with ¢» the theory leads to a lack of sharpness in the definition of vy. Neg- 
lecting variations. of kinetic energy, the difference. of stopping potentials 
comes out equal to the Peltier coefficient ; hence the uniformity of stopping 
potentials for, different metals observed by Millikan is due, according 
to the theory, to the smallness of the Peltier effect. The Me iichigns of the 
long wave-length limit with temperature comes out A/T : = (Agfhc)ea, 
o@ being the Thomson coefficient. In most cases A, should be practically 
independent of temperature. In the case of aluminium, after prolonged 
heating, the photoelectric current due to was to. 
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constant within 4% as the target was cooled from 400° to 100° C., and 
this constancy is interpreted as evidence that the shift of the long wave- 
length limit with change of temperature is less than 1 A. The limit was 
found to be at about 2700 A. Similar observations with a nickel. target 
and 2412 A, gave inconclusive results, as in spite of heating to 1300° C. and 
reduction of the oxide on the surface by heating in hydrogen, reproducible 
results were not obtained. Photoelectric current from: aluminium. for. 
A2537.—(1) Effect of prolonged heating in vacuum. by. high-frequency 
induction for many hours to near the melting-point. -The current re- 
mained strong: (2) Effect of from to. 


ns W. Hornbeck, (Phys. Rev. 24. pp. 631-638, Dec., 1924,)—Carefully 
purified potassium in a highly evacuated tube surrounded. by a double- — 
walled container for liquid air, insulated by wool, was illuminated with 
monochromatic light of constant intensity. As. independently observed 
by Ives, the current wave-length curve at — 180° C, is shifted to shorter 
wave-lengths with respect to the curve at 20° C., the shift decreasing from 
about 600A. at the long wave limit 6500 A., to 80 A, in the blue. These 
shifts are reversible and reproducible. Monochromatic heating and cooling 
curves run approximately parallel to the temperature axis except between 
— 80° and — 100°, where they show a sudden change, This region is 
where a change of crystal structure is known to take place. The shifts 
observed, then, seem to be due in part, at least, to the change of crystal 
structure. ‘This point needs further study. Slight sudden. changes of 
temperature produced irregular effects which are not understood; they 
in tie surface. 


sininon from Thin Platinum Films. Chien Cha. (Phil. Mag. 49. 
pp: 262-272; Jan., 1925. Paper read before the Am. Phys. Soc., Dec., 
1923.)—-The asymmetry of incident and emergent photoelectrons emitted 
from. “sputtered ” and evaporated films is discussed, reference being 
made to ornigoaed work by Robinson and Stuhlmann [see Abstract. 1030 
(1913)]. An experimental arrangement to produce photoelectrons is 
described in detail with methods of producing sputtered and evaporated 
films of platinum. The photoelectric emission of such’ films Were 
measured both for monochromatic and unresolved light. ‘To test the 
value of the results, Planck’s constant ' h”’ was calculated from the data © 
for evaporated films, and, unlike the value obtained by Robinson and 
Stuhlmann, which differed by 10 to 20 % of the accepted value, the present — 
author obtained a value only 2% too low in relation to Milligan’s value, 
a difference attributable to the experimental conditions. The residual 
gases which are occluded or absorbed during the process of “ sputtering ”’ 
are considered as the cause of lack of symmetry observed with sputtered 
films, this‘ gas reducing the velocities of the electrons emitted by the 
incident ant so an excess of the over incident 
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‘pp. 644-851; ‘1924:)—When»a rectangular; plate, thickness d, placed 
bap ae to a magnetic field H; is traversed lengthwise by an electric current 
a transverse potential difference (Hall effect) E = RHI/d is established. 
Similar a transverse temperature difference (Ettingshausen effect) 
I/d occurs. “When a flow of heat; W units: per seci, is substituted 

electric’ current; there is a transverse potential differ- 
‘ence (Nernst effect) E =’ QHWjKa and a transverse temperature difference 
(Righi-Ledue effect) AT ~ SHW/xd where «is the thermal, conductivity 
of the material of the ‘plate. ‘The’ following relations| between, the, co- 
QO, R and of these four phenomena’can: be shown. to, exist: 
= (Tajxp)R, = $= (1/p)R; in» which coefficient. of 

the Thomson effect,’ p = specific resistance of the material.of the. plate. 
The relation ‘independent of’ PR/QS = pT/«. Comparison..is. then 
made with available data Showing agreement within pewineni error ; id 
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1201. Galvanomagnetic Phenomena in Flames. C. W. (Phys. 
Rev. 24. pp. 652-657, Dec., 1924.)—An expression for the Hall-effect in 
flames has’ been derived by H..A. Wilson from which the value’ of the. 
mobility of the megative:ions may. be deduced.. The values Sd obtained 
range around 20m, per sec. under a, gradient of, 1 volt per om., , whereas 
other methods give values from. 60 to 200 m. per sec. Also, Wilson’s | 
expresjion for the change in resistance of the flame under a Magnetic 
fi uites’a value for the upward velocity of the flame gases about 
100 times greater than that observed. The theory of Marx is nod more 
Satisfactory than that of Wilson. In the present paper the author derives 
equations for the Hall-effect and the change of resistance in the magnetic 
field which agree more closely with experiment. ‘He assumes that’ the 
Hall-e.m.f., produced by the deflection of the negative ions, exerts a ‘drag- 
ging effect on the positive ions, which in turn exert and drag on the ‘upward 
moving flame molecules, and thus alter the upward velocity of ‘the flame 
gases. for two effects he’ obtains ‘the 


produced. ‘by the magnetic field’ H normal to Y and to the horizontal 
potential gradient X ; dR/R is the magneto-resistance effect:;: hy ky the 
mobilities of the Positive and ions. 
1202. An Electrolytic Meter of Simple ‘Ae P. 

“(Comptes ‘Renidus; 179. pp: 1598-1600, Dec. 29; 1924,)—This 
apparatus is based’ upon the’ phenomena. of ‘successive, oxidation and 
reduction which an electrode of silver undergoes when an alkaline solution 
is electrolysed by an alternating current of low frequency... To show, 

| chemical reactions which are produced .at the surface of, the silver all that 
is necessary ‘isto withdraw the electrode from the electrolytic, bath, during 
the passage of the current, with 4 very rapid movement... In. the apparatus 
here described, in order to obtain very clear lines, the electrolyte (potash 
or soda) must have a concénitration to 4.%.\. The. intensity,of the 
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4203. Calibration Cm. fox Ballistic Galugnometers. 
D. P. Randall, (Phys: Rev. 26. pp. 85-89, Jan., 1925.)—On 
circuit, the ‘throws ‘produced by a given discharge depend on the circuit 
resistance ‘because of its effect on the damping. No simple relation 
_ between sensitivity and circuit resistance is known which is applicable 
to 'a wide range of instruments and damping. However, jf sensitivity 
is expressedas a fraction of undamped sensitivity, and circuit, resistance 
as a fraction of critical damping resistance, a, general, mathematical relation 
between these two’ quantities is obtained. which is true for all moving- 
coil type instruments. Numerical data are given.and also the curve. 
_ A’special damping coil may be treated as an equivalent parallel circuit, 
and the joint effect determined accordingly.’ The accuracy is limited only 
by the precision of measurement of undamped sensitivity and critical 
— — as no — are involved in the derivation. 

AUTHOR. 


1204. Studies on Dielectric Allied | Part 
H, Saegusa. (Téhuku Univ., Sci: Reports, 13. pp. 179-185, Nov., 1924. 
In English. Paper read before the Math. Phys. Soc. Japan, April, 1922.) — 
Particulars are given of the dielectric hysteresis and allied phenomena 
exhibited by dielectrics including ambroid, paraffin, paper, sulphur, 
ebonite and glass. A comparison of the results with those obtained in 
previous work [see Abstract 2263 (1923)] shows that the forms:of the plastic 
hysteresis and stationary hysteresis loops are not so different in the sub- 
stances investigated as in the case of non-metallic isolated crystals, but 
they. are different even for the same material. The stationary potential 
due to the time effect in the specimen and the satutation potential of the 
residual charge increases initially linearly with the applied potential 
until a limiting potential is attained; thereafter the curves indicating the 
relation of applied to saturation potential follow another less steep straight 
line in the case of ambroid, paper and paraffin, but the relation is not a 
linear one in the case of sulphur, ebonite and glass. A good insulating 
material in general is characterised by a large limit potential, a small 
time effect, small residual charge and small hysteresis. An insulating 


1205. Continuous Wave Syntoniser. BALL. ‘sa 

nts, 2. pp. 125-130, Jan., 1925.)—The. syntoniser is .a valve 
generator of feeble high-frequency alternating current, the periodicity. Ae 
which ‘can be varied over ‘wide limits. .The. instrument is used for the 
measurement of the wave-length of high-frequency. oscillations and also as a 
heterodyne for c.w: reception. The instrument described was developed 
by the Air Service during the war. The various applications of this syn- 


“$206. Simple Photographic Recorder. ‘igo ‘Perot. . 
Rendus; 180. pp..130-132, 12,. author devised 
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the war in recording high-frequency damped currents. It:does not pretend 
to compete with the inertialess recordets. of the laboratory... An, ordinary 
photographic ‘film is attached to the periphery of a, steel, flywheel .with'a 
circumference of I metre and capable of making up to 150 revs. 
per sec. The axle free from the wheel is run up to the desired speed, 
and then locked: to the ‘wheel, whereupon the wheel moves along the axis, 
the motion of the film thereby becoming helicoidal., After moving 50mm. 
along the axis. the wheel runs free. from the axis, and. is brought to, rest 
by means.of a dashpot. A 4-kw. electric, motor is used for. running, upto 


1207. ‘of Modulation. B, (Optical, Sac, 
J. and, Rev. Sci. Inst; 9. pp. 701-704, .Dec., 1924.)—The.. elec- 
tron tube peak, voltmeter described by. van, der Bijl may be.used.as.a 
means of measuring the modulation of a radio-frequency, current whose 
maximum value for complete modulation varies between the limits zeTO 
and ‘twice the maximum value of the unmodulated, wave. A, 
‘and description of the required apparatus is vasa with Aste data show- 


“1208. On. the: Voltage Ratio, of te Triode Value 
Amplifier. H. Nukiyama and T. Kuwashima. (Téhoku Univ. , Technol. 
Reports, 4. 3. pp. 1-17, 1924. In English.)—Voltage amplification is 
measured for audio-frequency ranges by means of an alternatingscurrent 
potentiometer, the alternating current being supplied by a valve....Rela+ 
tions of the amplification ratio to plate-circuit resistance and amplitude 
of applied grid voltage is studied. In an amplifier with a grid condenser, 
‘the grid voltage is affected by the rectifying action, and, this causes. a 
change in the ratio owing to the change in the amplitude of the input grid. 
potential. The paper is partly mathematical, and has sections (1) methods 
of measurement, (2) mathematical definition of amplification ratio in the 
audio-frequency range, (3) average grid voltage, (4). static rhacacneniation 
with plate resistance. A bibliography of the subject is given. ... BJ. Ls 


ALTERNATING CURRENTS AND: MAGNETISM. 


1209. of the of System into, Constant 
@ Pulsating Energy: L. Stokvyis. (Comptes. Rendus, 
pp. 595-597,/Sept. 29, 1924.) —The paper derives a simple formula analysing 
a triphase energy system into its components, and shows that it is easy, to 
determine graphically, without any’ calculation, both the constant and the 
pulsating parts of the energy of the system, _ Itas only necessary to decom- 
pose the system into synchronous.and inverse components, .By, super- 
position of these: components of potential and current upon. one another 

1210. Production ‘of Relative with 
Chokes: without Previous Magnetising.. L. Kasarnowski... (Zeits.,.f. 
Physik, 30,3: pp. 225-227; 1924.)—-The' possibility of generating and the 
conditions for producing double’ frequency 
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by Osnos in 1918.’ The production-of general direct harmonics was inde+ 
pendently first observed by the author in 1921, Inthe present paper a short 
179. pp. 1865-1370, Dec. 15; 1924.)—The ordinary type of electro- 
magnet usually has its coils wound upon cylindrical pole-pieces which are 
contiected tégether by a massive ‘block of iron. In the present paper 
the flux at different sections of the magnetic circuit éf such a magnet has 
been ‘measured for different magnetising currents. Due to the develop- 
ment of the free polarity on the polar surfaces, the flux in the iron near 
to the ' pole-pieces is ‘less (about 10-%)' than in other parts of the circuit. 
It ‘appears that stronger fields can be obtained in the gap if that part of 
the ‘iron upon which the coils ate wound is not of uniform cross-section; 
but tapers somewhat, the narrow ends of the cones facing each other. In 
addition, it is suggested that the Be: as neat: as 
is possible’to the pole-piéce tips.” 


1/4212. Gans’ Theory of Die-, Pate ant 
eae d. Physik, 75. 8. pp. 819-824, Dec., 1924.)—-It is pointed out that 
Gans’ mathematical of ‘magnetism etrors; these 


“49213. Ww. (Kelvin 's) ise to. the 
Hides ‘of Magnetic Attraction when the Permeability is Variable.. 
Lehmann. (Rev. Gén. d’El. 17. pp. 167-171, Jan. 31, 1925.)—The ana- 
logue of Kelvin’s'theorem of the electrostatic field, viz. that the energy of 
the field is a minimum in the equilibrium state, is shown to apply to the 
case Of a: magnetic field in which the permeability, depending upon the 
field strength, is variable.» Formule are deduced for the attraction between 
two magnetic circuits in air, and it is shown that the assumption of the 
imvariance of the magnetic distribution | a of 
the circuits leads to correct results. 


1214. Magnetic Properties: of Thin Films : of Ferromagnetic Metals 
produced by the Evaporation Method. A. J.Sorensen. (Phys. Rev. 24. 
j, 658-665, Dec:, 1924.)——Films of Fe, Ni and Co:were deposited ‘on tin 
or Al foil by the méthod used: by Steinberg [Abstract’1208,(1923)]. Armco. 
iron ‘(99°874 % pure’ iron); Ni, containing 0-27-% Fe. 0:05 % Cu and 
0' 004 % Mn were used for the Fe and Ni films; For the films of Co, the 
thetal ‘was first deposited electrolytically on tungsten wire. The weight of 
a film was of the order 0:001 gm. and the dimensions 7-5 cm: x 2-6 cm, 
The' thickness varied from’ 20 to The film was rolled on a thin 
thread to form a’ uniform cylinder for insertion into a search coil. 
‘intensity of’ magnetisation’ was measured by observing the :change’ of 
flux inthe search coil, situate in a uniform magnetising field, when the 
film cylinder was withdrawn. For requisite sensitiveness a special switch 
device was used for closing the secondary circuit for a definite interval of 
timé.’ /The inténsity of magnetisation: of the Fe. is:of: the same 
érder’as that in bulk’; with Ni films it is'¢onsidetably lower and with Co 
films the values are higher than those for the metal in bull The remanence 
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is: high for Fe and Co.: The coercive’ force. is high, for all three. metals, 
but! lower values obtain at a-certain critical thickness... The high values 
of the coéreive force are probably, due to the. minute \size of the crystals 
in. the films. The present results, combined with: Steinberg’s results. for 
the Hall-effect in films, do not support Kundt’s conclusion that, He: Hall 
the Magnelio Properties of ‘Steel Wire... Ls 
‘(Bureau of Standards,..Sci., Papers, No...496. pp. 681-695, 
4924,)—The object of: the investigation was to: establish, a: quantitative 
relationship between stress. and magnetic ‘properties. Using high mag- 
netic fields and the relationship p= a -+/ BH’ where p= metallic, reluc- 
tivity. and:a and characteristic constants for|the material, ballistic 
observations were made.on:steel wire over the region H = 100 to,.800 and 
tensions from 0-102,000 lbs./sq. in. It is found that tension causes 
‘a departure from, the linear relationship... The reluctivity curve for non- 
homogeneous materialis the resultant of two,or more straight lines express- 
ing the magnetic properties of the components. . Within the proportional 
limit there is approximately a linear relationship between the applied 


“1216. of ‘s. I. Smith, Av A. 
Dee and W. V. Mayneord. (Phys; Soc., Proc. 37. pp. 1+14, Dec.; 1924,)— 
In continuation of previous: work [Abstract 1889. (1912)], which had. been 
criticised [Abstract 1138 (1914)], further experiments are made on the 
reversal of magnetic moment which takes place in these steels above 


-180° C. The reversal does not occur when laminations are: absent. from 


particular steel is in the laminated: or granular condition. | As regards 
carbon content; the reversed’ mdment will probably ‘be maximum in a 
‘steel which contains the eutectoid percentage of carbon ; ‘also the réversal 
is most pronounced in bars for which the dimension: ratio has a value 
‘about 13. Curves are given to show the effect of the field intensity on 
the reversal; in the case of a.composite bar of steel and iron; the residual 


New of I [ven High Magastic Permeability. 


E.°M. Deloraine. (J. de Physique et le Radium, 6. pp. 20-28, Jan:, 


1925.)—Details are given of the physical properties of permalloy [see 
Abstract 2282 (1923)]. It is shown that the maximum initial permeability 
is obtained: ‘by. cooling: the alloy from a definite: temperature ata’ pre- 
determined rate. Mechanical strain; such. as tension, compression; or 
torsion exerts a great influence on the magnetic properties. Impurities, 
carbon in particular, also affect the magnetic properties. Many applica 
tions of the. alloyexist, and an important one is in submarine telegtaphy. 
Winding permalloy tape round the copper coil:increases the self-induction 
to raise the speed ‘of such by five times. 
S.R. Williams. (Optical Soc. America, J.and Rev. Sci: Inst. 10: pp: 109+ 
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118, Jan., found that the maghetisation of the 
layers of nickel is greater than that of the lower layers [Abstract 1372 
(1902)}. N. H. Williams found that this held when the applied field was 
ter than about 25 ©.g.s.: [Abstract 1580 (1911)]. The author’ has 
studied the effect of a magnetic field on a group of plates suspended in ‘a 
solenoid with their sections initially at'45° to the field. A bundle of plates 
behaved in small fields like a diamagnetic substance, and in strong fields 
like a paramagnetic; pressure caused the apparent diamagnetic property 
to disappear. ‘When ‘the air-gap was increased by paper, the group of 
plates always turned with their sections parallel to the field, no matter 
what pressure’ was applied. The results confirm those of N. H. Williams, 
and may ‘be interpreted by the assumption that above a certain field 
strength the’ surfaces of narrow slits cut in nickel to the 


1219. Magnetic Properties the Stable Forms the ‘oxides: 
frie and Chromium. L. Blane and G. Chaudron. (Comptes Rendus, 
180. pp. 289-201; Jan. 26, 1925.)—Experiments are carried out on oxides 
stabilised by heating above the point of incandescence {see Abstract 450 

1925)]. The magnetic susceptibility of oxide of Fe remains constant up to 

©C., where it decreases sharply, again increasing between 700° C. 
and about 900°C. The oxide of Cr gives constant readings up to about 
800° C.; where its susceptibility suddenly increases to a maximum, dropping 
from 900° C. to its original value at 1100°C. The figures for onenemmenied 


4220. ‘Susceptibility ‘Reve s. Miver.. (Phys. Zeits. 26. 


pee 51-54, Jan. 1, 1925.)—In 1902 the author pointed out that a simple 


Mendeleeff period did not exist between, the elements 57 to 72, but that a 
minimum: was: to be expected near the position uf the elements 61 and 
62 [Abstracts-890 (1902) and 492 (1903)].. In connection with the views of 
Bohr on the elements 57 to 72, measurements of susceptibility are given 
ain conjunction with results by Cabrera. The combined results are. ex- 
‘pressed in magnetons, of which the number is given by 7-58Vk x 108, 
where & is the susceptibility per mol. (or gramme/atom) per litre. A graph 


of magnetons against atomic number brings out a minimum, lying between 


atom No. 62 and 63. The arrangement of the electrons in orbits is tabu- 
lated for elements 57 to 60 and 70 to 72, and the author confirms Bohr’s 


G. Bi 


of Terrestrial L. A. Bauer ond J. A. 

October, 1924. L. A. Bauer. (Internat. Geodet. and Geophys. Union, 
Bull. No: 4.-{10 pp.], Dec.,.1924,)—General report embodying the resolu- 
tions adopted at the Madrid meeting by the International Section of 
Terrestrial Magnetism and Electricity and including a questionnaire issued 
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CHEMICAL 'PHYSICS. AND BLECTRO-CHEMISTRY, 


1223. Schelte, (Zeits. phys. Chem, 114. pp, 304-412, 
Sead 20, -1925.)—Adsorption isotherms are given for various dyestuffs 
and for powders of an ordinary window glass and of Jena glass. The 
curves show the usual shape, indicating considerable increase of the adsorp- 
tion with theconcentration to a state of saturation. . The extent to which 
the surface is covered by the colouring matters is widely different for the 
two types of glass, being 192-198 % for the window glass and 75-192 % 
for Jena glass ;' hence the results obtained with different glasses are value- 
less as indications of the extent of, covering of the surface, this depending 
material. T H 


Capillarity. W. A. Patrick and D.C. Jones. (Zeits, phys. Chem, 29, 
pp. 1-10, Jan., 1925.)—The adsorption from solution by silica gel is 
investigated in the following systems: Formic acid, acetic and, butyric 
acid ina series of solvents; nitrobenzene.and benzene from. kerosene ; 
benzoic acid and. iodine from. a. series of solvents ; and acetic acid from 
carbon disulphide throughout the entire range of concentration. . The 
rélation between the solubility of liquids in one another and the curvature 
between the two liquids is considered. Curves are plotted to show the vari- 
ation of solute adsorbed per gramme of silica gel for different equilibrium 
concentrations in the liquid phase... The petroleums which have the lowest 
surface tension are the solvents from which the greatest adsorption occurs, 
though in other cases the amount adsorbed from the solvents bears no — 
relation to their surface tension. . In general, adsorption of a solute in- 
creases as its solubility in the solvent decreases, It is concluded that 
in presence of the silica gel a liquid is, adsorbed from solution in a second — 
liquid ‘by virtue of the capillary forces bringing about a phase separation. 
The preferential wetting which takes place is followed by the production — 
of highly concave surfaces of solute, which brings about a lowering of the 
solubility of the solute in the solvent... The mechanism of adsorption is 
analogous to. the case of a gas which is condensed in capillaries at pressures 

1225 ..Siudies in Solution: from. ‘he: -Standpoint of 
Caplilanivy, W.. A. Patrick and N. F, Eberman. (J. Phys, Chem. 29. 
pp. 220-228, Feb., 1925.)—The adsorption of water from s-butyl alcohol 
by silica gel is investigated. An empirical formula analogous to that de- 
duced for the adsorption of gases is applied to adsorption from solution in © 

several cases; in order to calculate the solubility. This is of the. form 
V = K(So/S,)¥" where V is:the volume of solute adsorbed per gramme of — 
gel, S is the equilibrium concentration of the solute in the surrounding 
solvent, K. and in are constants, o is the interfacial tension, and and S, the 
solubility or solution power’’ of the solvent. It is concluded that 
of the same liquid under. change, is 
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greater the higher the temperature. It is shown how the above variation 
affects the adsorption formule under consideration. ras JN. P: 


1226. Absorption ‘of Vapours by Carbon. ‘Urbain: (Comptes 
Rendus, 180. pp. 63-65, Jan. 5, 1925. )—The fact that one and the same 
sample of absorbent carbon is far more active towards’ certain ‘vapours 
than towards others is attributed by the author to the “ eotnipactness” 
of the carbon, ‘this’ detioting the ratio between the true and apparent 
volumes. If a weight P of well-dried carbon is’ soaked in a liquid of 

density and ‘then weighs ‘P’,” the’ volume ‘of’ pores will be 
v = (P’— P) + 8; ‘the actual volume of the carbon V may ‘then ‘be 
determined by weighing the soaked catbon in the liquid: In-this’ way 
highly accurate results for the compactness are’ obtainable, even ‘when 
different liquids aré’ used in the determination: Investigation’ of the 
absorption of ‘vapours of benzene, chlorine’ and chloropicrin’ by’ carbons 
of different compactness shows that the absorption of chlorine increases, 
and ° that of chloropicrin diminishes, as the compactness increases, whereas 

with benzene vapour the” ‘absorption is at a sharply — maxirhum 
the compactness has ‘the vatue!about 0-3) 

Phe ‘Adsorption of Pevoxids by Gel. R: Ray. 
Phys: Chem. 29. pp. 74486, Jan., 1925.)—Reference is made to: note- 
med instances of ‘the selectivity of adsorption from: liquids by charcoal 

d by silica ‘gel which show that: every theory of adsorption must take 
into account the operation of specific chemical’ or polar forces: 
adsorption of nitrogen peroxide by silica gel’ is determined at different 
temperatures and pressures, and the results’ are given in tabulated form 
and ‘are plotted as adsorption isotherms ‘at’ different temperatures. It 
is found that within certain limits the water ‘content of the gel exerts no 
influence on’ the amount of adsorption: ‘Isotherms with gels containing 
6-16 and 4-68 % of water lie practically’on the same line’ When’ the 

ntage of water in the gel falls to 3-27, however, the adsorptive 
capacity of the gél is considerably diminished, which is attributed to the 
reduction of adsorptive space caused by the heat treatment applied ‘to 
remove the water, which leads to vitrification of the silica.’ It is: found 
that by repeated adsorption the water in the gel is replaced by approxi- 
mately: the same volume of nitric: acid, in accordance with the reaction 
2N20, + H,O = N,O, + 2HNO,. The adsorptive capacity ‘of the gel 
is oily slightly ‘diminished when the ‘water is replaced by nitric acid. 
The ‘adsorbed nitrogen peroxide can be. removed from a gel’c | 
nitric acid by drawing a current of hot and dry air through it. Of the 
several adsorption formule, the one by Freundlich, in which a[m = ap”, 
where x]m is the amount of gas adsorbed in wnit'mass of gel, is found the 
one’ most widely applicable, though ‘it a 
Of the for each ‘temperatare. N. P. 
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“1228. Wctivated Char for Gola Adsorption. R. McKee and 
orton; (Chem: and Met; Eng. 32. pp. 164-167, ‘Jaw. 26, 1925.)——The 
various theories of gold adsorption: by carbon from ‘cyanide solutions are 
discussed. The absorptive capacity of various’ samplés\of charcoal 
“by different methods was determined. ‘It was’ Shown:that«the 

black ash'residués, an alkalinie waste product'from the soda’ pulp industry, 
can be" treated 80 as ‘to 
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powers: :This when. properly. treated, is capable of Jadsorbing 
2000 ozs. troy’ of gold:per ton of char, and can replace: zinc for precipitating 
gold from: cyanide solutions. The purity of the bullion, obtained: 


Adsorption. .M. Polanyi. (Zeits. phys. Chem. 114. pp. 387-393, Jan: 20; 
1926.)—The. authot has previously derived the following thermodynamic 
relation between the influence of: dissolved substances on the osmotic 
pressure or imbibition pressure, on Josep one hand, ane the fixation of such 


in: equilibrium with a solution, ¢ the concentration of the solution, and 
a.the imbibition (or osmotic) pressure of the colloid.. The above.expression 
is: not: suitable for experimental but it is now shown, 


being the of the crystalloid in’ the contiiining 
colloid, and’c that in the adjacent chamber free from colloid: An example 


11980. of Gas\Films.: D. Chem, 20: 
pp- 20-33, Jan.; 1925.)—Aitken [Roy. Soc., Proc. 51. p. 408, 1892] ‘has 
shown that Rayleigh’s experiment with impinging jets fails when hot water 
is used because the adsorption of air is insufficient at the higher temperattne: 
Since ‘a ‘slight electrification at the ordinary temperature has the same 
effect as rise of temperature, it is probable that the electrical stress thee 
_ decreases the amount of adsorbed gas or makes it easier to displace the _ 
adsorbed gas. Zeleny [Abstract 1641 (1920)] has shown that there is, — 
on solids and liquids; a film of adsorbed gas which resists the passage of 
_ an electrical discharge ‘from a point to the solid or liquid surface; this 
result is in accord with that of Schuster’s experiment on the arc at different 
pressures: The voltage necessary to displace the adsorbed gas film in 
Rayleigh’s experiments is so small that the detection of any effect in 
Zeleny’s experiments would not be expected. It seems probable that 
an adsorbed gas film becomes more sensitive to electrical stress when the 
‘arrangement is such that little or no free gas is present near the surfaces 
in ‘question. ;Bailey {Abstract 208 (1923)} has shown that, even at low 
pressures, the copper oxide film on a copper wire adsorbs: enough gas to . 
1231. Corrosion by Electrolyte Concentration Cells. R. J. : “McKay. 
(Indust.iand Engin»Chem.: 17.pp. 23-24, Jan..1,1925.)-—Corrosion of metals 
by: concentration cells.is; held to be a common. occurrence. :;.Ehe presence 
of oxygen in the icorroding solution must be considered.in any, corrosiop 
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t. which is to be made,» When iron comes in ‘contact with oxygen- 
bearing solution it reacts with the oxygen and water, forming: ferric 
hydroxide. Where a mass of precipitate or other solid’ material is. held 
in contact with the iron, the oxygen in the pores of the mass disappear in 
reacting with the iron. In the region surrounding the mass the oxygen 
is renewed by convection and diffusion, and hence an oxygen concentration 
cell is set up. The metal in contact with the higher concentration. becomes 
the kathode, and that in contact with the lower oxygen content the anode. 
Iron goes into solution; a pit forms and deepens Experi- 
‘mental and other data are given in support of the theory. aon 


1232. The Solubility of Ferrous Hydroxide and its 
W. G. Whitman, R. P. Russell and G. H. B. Davis. (Am. Chem. Soc., 
| J. 47. pp. 70-79, Jan., 1925. )—With a view to explain the effects of various 
salts upon the rate of corrosion of iron, the solubility of ferrous hydroxide 
is determined in water and in solutions of various concentrations of the 
following salts: sodium sulphate, calcium chloride, sodium chloride, 
‘ammonium chloride, magnesium chloride, sodium dichromate, sodium 
chromate, sodium silicate, and sodium hydroxide. | The total solubility in 
conductivity water is determined by a colorimetric method’ to be 
6-7 x 10—5 grm. mol. per litre, while the H value of this solution is 9-6, 
or the hydroxyl ion concentration is 4 x 10-5. From this it is seen that. 
the ferrous ion concentration is 2 x 10-5 and that the percentage ionisation 
is 30 Y% and the dissociation constant 6-8 x 10-19 at 25°C... The value for 
this constant agrees with those determined from the solubility in sodium 
hydroxide solution.. The free energy of formation of ferrous hydroxide 
has been calculated from the specific electrode potentials and the solubility 
to be — 57,200 cals. It is shown that the precipitation of colloidal ferric 
hydroxide in salt solution has’apparently no direct connection with: the 
rate of corrosion, and that the rate of corrosion in salt solutions is parallel 
to the solubility of ferrous hydroxide in these solutions. Measurements . 
with chromates and dichromates show that in these solutions, which passify 
iron, iron hydroxides are practically insoluble. The high protectivity 
accompanying low solubility is attributed to film formation as hydroxide 
"4233. Solubility of . Bi-bivalent Salts in a 
Q. J. Walker... (Chem. Soc., J. 127. 61-66, Jan., 1925.)-—-The 
solubility at 25° of succinates and malonates of calcium, strontium; and 
barium in solutions containing various concentrations of a common ion 
_ is in every case greater than would be predicted by the solubility product 
rule, the divergence being more marked the greater the solubility of the 
salt considered, and greater for an added bi-bivalent salt than for an added 
uni-bivalent salt. The data are examined from the point of view of 
the interionic attraction theory of ionised solutes as developed by Debye 
. and Hickel, and especially, as regards solubility, by Noyes... The results 
are: in good qualitative agreement with this theory, and, with the very 
sparingly soluble magnesium oxalate, a moderately si quantitative 
‘end S. Hopkins. (Univ. of Illinois Lab. Paper No. 17. J. Phys. Chem. 
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water of ytttium chloride, bromide, nitrate and sulphate: ‘The yttrium 
material used ‘was well fractionated and free from all known impurities 
except holmium and ‘erbium. Solubility determinations. were ‘conducted 
by leaving the salt in contact with water in a fldsk mounted:in a thermio- 
stat, and periodically shaken until complete equilibrium was obtained and 
carefully estimating’ the’ solution. Temperatures of from 0° to’ 96° C. 
were employed. The results obtained are recorded inthe form of tables 
and curves showing the change of solubility with tetfiperature. | A ‘deter- 
mination of the temperature-pressure curve made on hydrated salts by 
theans of a dilatometer indicate that no of 
these’ salts between 25° and 95°C, 
1235. The Relation Deviations Raoult’s the Partial 
J.A.V. Butler. (Am: Chem. Soc.; J. 47. pp. 1177-122, 
Jan., 1925.)—Most of the accurate measurements of ‘the activity, a, and 
all those of the partial heats of solution in binary mixtures’ have been 
made for liquid metal mixtures from measurements of the e.m.f.’s ‘of 
concentration cells. Cady has proposed an equation baséd on ‘such 
‘measurements which may be written : log (a/N) = Q/RT, where Q is the 
heat absorbed ‘inthe transfer of one mole of the comiponent concerned 
from the standard state to a solution in which its mole fraction’ is N- 


| Making use of the results of Richards and Daniels for ‘thallium amalgam, 


it is found that, although the last equation does’ not ‘hold, the equation 
log (a/N) = 0-78 Q/RT reproduces the observed values with an average 
error of 17% for thallium and 2+6% for mercury: Similar results are 
obtained, using recent theasurements by A. Taylor, for a number ‘of pairs 
of liquid metals. It is shown that for a liquid in contact with its vapour, 

ovided there is no heat effect in the passage ofa molecule from’ the 


surface into the interior of the liquid, Cady’ s equation will hold. If, on 


the other hand, some heat is employed in the passage of molecules from the 
interior to the surface owing to complex fortnation (solvation or some such 
effect), log (a/N) will be less than Q/RT. ‘For a linear relation the heat of 
solution may be divided between the passage from the interior to the 


‘surface and the escape from ‘the Surface in for each 


1286: The on Water.’ K: Adena: 0. 


Pe Chem, 29. pp. 87-101, Jan., 1925.)—A description is given of a 
modification of an apparatus devised by Langmuir in which a direct 


‘measurement i is made of the force which acts on a surface film one-molecule 


Gn thickness of an organic liquid on water. Curves are plotted to show 


the relation between the area per molecule’ and the compressive force on 
the film for a number of different substances. The effect of temperature 
on the nature of the compression curves is considered in detail: There is 
a feats acditine between such groups as — OH, — COOH, — COOCH,; 
— CN, , and water. The properties ‘are considered’ in relation to 
melting- its and to the structure of crystals. An explanation is provided 
of the tendency of the salts of the higher fatty acids to form colloidal ‘ions 
of high molecular weight and mobility and to suggest a possible structure 
for these micelles: The conditions affecting the disposition of a liquid 
such a8 soap at the interface between liquids ‘in emulsions are discussed 
and a theory is put forward for the detergent action of soap. : 


According 


; 
ne 
4 
¥ 
og 
7% 
ig 
ag 
> 


412 SCIENCE ABSTRACTS2;) 


surface with their hydrocarbon ends to the dirt, and their water-attracting 
ends to the water. Hence the ‘surface of the particle.is rendered strongly 
water attracting, and, 


1237, The Ulva-Centrifuge, a New the of 
Size.and Distribution of Size. of Particles in Amicroscopic .CoHoids... T, 
Svedberg and H, Rinde, (Am. Chem. Soc., J.46.: pp, 2677-2693, Dec., 
1924.)—-An instrument which is devised and termed the “ ultra-centrifuge *' 4 
enables a determination to be made of the variation of concentration in 
the sol 4s a function of the distance from the axis of rotation during. cen- 
trifuging. The method is based on light absorption and involves the- 
recording. of photographs: of the sol while in the Centrifuge at.various © 
of time means of a elt Saree 


g* 


of size of the carkicle. from observations of the sol, ye centrifuging is. 
further developed, \ Results of measurements of the size and distribution 
of gold sols of average radius from 2-3up to 11:6 are given, TI 
determinations made by the ultra-centrifuge give radius values which are- 
from 11 to.38% higher than those arrived at ke means of eh a s. 
— Abstract. 1680. (1923,) 


1238. A Nowe Method for the Determination the ‘Distribution. oF ‘Size: 
of Particles in Emulsions, E.Q. Kraemer and A. J. Stamm. (Am, Chem. 
Soc., J. 46. pp. 2709-2718, Dec., 1924.)—A method for determining the: 
distribution of the size of particles i in emulsions with a rising disperse phase 
is developed: and consists in observing the rate of change in the apparent. 
~~ of the upper portion of an emulsion into which the disperse phase- 
is rising. The distribution curve is derived from the time-concentration. 
curve so obtained by the method of Svedberg. In the emulsions employed,. 
consisting of 10% benzene in water, it is shown that the distribution curves. 
can be closely reproduced for two emulsions prepared under the same- 
conditions. The position of the maxima in the distribution curves is. 
_ found to be but slightly changed by changes in the concentration of the. 
emulsion... Measurements are made of the influence A ef different stabilisers. 
ona of homogenisation under different conditionsers Meee 


sty 


1239. Ti Significance of Ronigen Spectrography i in Selling Phenomena. 
J R. Katz, (Phys. Zeits. 25. pp. 659-666,,Dec. 15, 1924.)—A review is. 
given.of existing information on the nature of swelling on absorption of a. 
liquid which occurs with biological products such as wood, fibres, threads. 


and gelatin. The analogy with solution in the relation between. volume: 


contraction and heat evolution is pointed out. The application of Réntgen. 
spectrography. has enabled the phenomena to be, investigated. from new 
aspects. As formerly described [Abstract 520 and 961 (1925)), a distinction 
between the.cases where liquid is absorbed between individual molegules. 
and larger, aggregates or micelles can be recognised provided that certain 
conditions are,fulfilled. .The component which gives the Réntgen inter- 
ference must be the one which.swells, The Réntgenographi 1 identity 
period must be at least.as great as the size of the molecule... he. criterion 
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“of liqitid is proportional to, and’ of ‘the ‘same’ ordet of magnitude ‘as the 
incredse in’ thé ‘Visible dimensions of ‘the body.” In‘ ‘cases where the 
ticelles até’ parallet to the axes of a bundle of'thréads; a sd-called thread 
‘or four-poitit diagram ig ‘given. If, on absorption of water, the’ arrarige- 
ment ‘of the micelles is destroyed thé’ diagram changes ‘to that'/of’ the 
Debye-Scherrér tings. | A desctiption ‘is given ‘of the chatacteristic results 
obtained With Yamie fibres arid substaices of the starch group in different 
Solitions. the’ case of céloidal: gold;’ ‘atid in other ‘instatices, ‘the 
breaking-down of the micelles into smaller —— can ‘be followéd and ‘an 
ima te made « of the size of the crystallites. 

1240, Periodic Precipitation in Dilute Gels. G. w. s. Blair. 
(Phil. Mag. 49: pp. 90-96, Jan., 1925.)—Liesegang ‘discovered that when the 
solution of oné salt diffuses into a jelly containing another salt with which 
the first interacts to give a sparingly soluble compound,’ the’ precipitate 
formed is in many cases in separate rings instead of @ coritinuous band. 
Liesegang suspected, what the autlor proves, that the age of the gels 
profoundfy influences the ring formation in them. Solutions of AgNO, 
‘were ‘tested with solutions of K,Cr,0, and K,CrO,. Increasing the strength 
of ‘gelatine decreased ‘the age limit of the rig formation: The effect of 
light of various wave-lengths was investigated and a fundamental difference 
found between the effects of ultra violet and ordinary light; “A new 
‘modification of Ostwald’s theory of is and 
evidence in its favour put. forward.” Ss. &. 

(Tohoku Univ.; Sci. Reports, 13. pp. 219-227, Nov., 1924. In’ English: 
Eighty-ninth report from the Research Inst. for’ Iron,: Steel and other 
Metals.)—Gives the results of measurements of change of volume during 
melting or Solidification of six alloys by method previously described [see 
Abstract’ 1368 (1924)]. as follows: Silumin, Al 87/5, 12+0): Fe 
Aluminium-copper, Al 67-0; 4‘81%. Duralumin, Al. 92-6; 
Cu 4:4, Mg 1-5, Si 0:5; 5-06%. Copper-aluminium, Cu 87: 
Copper-tin, ‘Cu “87%. ‘Capper Cu'60- “6; ‘0. B 


1242. ‘Sélidification of Ternary Alloys Al-Me-Ca. Valentin: 
©: Chaudron. (Comptes Rendus, 180. pp. 61-63, Jan. 5, 1926.)—The 
methods used for studying this ‘system were those previously described 
{Abstract 590 (1923)]. Three curves ‘of secondary eutectic: deposits 
intersect at the ternary eutectic Point’ dia- 


9243. Distribution op in Cast of 2 on 
Its Strength. M. Hamasumi. (Tohoku Univ., Sci. Reports, 13. pp. 133- 
178, Nov, 1924. In English. Eighty-sixth report from ‘the Research 
Inst. for Iron, Steel and other Metals.)—The strength of cast’iron increases 
considerably with the cooling velocity, the result being principally attri- 
buted to the more uniform distribution and curved nature of the’ arta: 
The nature of the graphite is greatly influenced by the rate! 6f ‘coo 
The mechanism of the growth of graphite, especially “* whirling graphite” 
and the cause of black fractures in iron castings ‘aré discussed: The 
strength of cast iron ‘rapidly décreases with ‘increases of carbon’ over 2%: 
Additions’ of ‘silicon render cast iron weak by reducing’ ‘the: amount ‘of 
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addition should be avoided in machine castings. The presence of 1 to 3% 
of .P. favours the decomposition of cementite and above 3%. an 
increase of combined carbon is observed. Sulphur strengthens cast, iron 
up to 0:1 %, and to this amount is not detrimental. Manganese up to3 % 
does not make cast iron brittle ; the amount of graphite. is not affected by 
manganese in the presence of 2% Si. Copper up to 1% strengthens cast. 
iron, a further addition, up to 4%, has mo further effect.on the strength 
and does not affect the graphitisation. About 0-4 % Cr is very favourable 
for castings that require a great strength. Up to 2% tin doesnot affect 
the of but further additions render it brittle. C. B. 


"4244, of on. ‘Copper at High Siebe.. 
(Zeits. 4. Metallkunde, 17. pp, 19-21, Jan., 1925. )—Foundrymen avoid. 
bringing iron and. copper into direct contact at high temperatures because: 
the. copper may become deteriorated. According to the author the effect: 
is due to the reduction by the hydrogen. and carbon monoxide evolved 
from the hot iron of the cuprous oxide in the copper. He experimented 
with electrolytic or refined copper containing up to 0-28 % of oxygen 
and low carbon, steels. Oxidised copper sheets and wires became less 
ductile by contact with hot i ion copper 


1245. The Passine State of. Becker ‘and. H. Hilberg. 
(Zeits. Elektrochem. 31. pp. 31-40, Jan., 1925. )—The passivity and 
activity ‘of a number of metals were examined in a number of solvents ; 3 
measurements were made of the ‘‘ contact distance ”’ of active and passive: 
metals, this being the minute distance by which a contact could be separ- 
ated while still allowing a current to flow; the photoelectric effect was. 
also measured with active and passive metals, The authoresses conclude- 
that absorbed’ gases have a large and perhaps a conclusive-influence on. 
the Hallwachs photoelectric effect, and also on the activity and passivity 
of metals; but no direct. connection can be proved, as is shown clearly 
by the experiments with chromium ; this metal shows small photoelectric: 
sensitiveness when in the passive state, and this sensitiveness is not 
altered: by .scraping, though this produces, chemical activation. The 
magnitude of the contact distance of different metals does not. distinguish 
active from passive ones, and even with the same metal it is impossible 

The: optical constants, and the potential values, are not certain 
signs pet the active or passive condition of a metal. The only certain. 
criteria are the velocity of reaction, or the behaviour of the metal in 
law, which holds. only for the acting H,N. A. 


Fraenkel and W,.Goez.. (Zeits. f. Metallkunde, 17. pp- 12-17, Jan., 
1925.) —The., authors. and Heymann have continued Stablein’s kinetic 
studies of the change in the electric resistance of steel with the combined _ 
carbon content [Abstract 970 (1924)], investigated the transition of mono- 
clinic into rhombic sulphur by means of an air dilalometer, and are studying 
the decay of the alloy Al,Zn, which is unstable below 256°. The change 
is accompanied by a contraction and by heat evolution [see Hanson 
and Gaylor,. Abstract. 2160 (1922)]. The both these 
VOL, —1025. 
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at or near 0°, and find in both cases that, as in radio-active decay, the rate 
_ of decay is: constant.. The specimen, annealed at 400°, is quenched: in 
ice ‘water which alone answered, although the water attacks the alloy 
‘under’ gas evolution ; in the other quenching media (alcohol, ether-carbon 
dioxide, liquid air) the specimen remained warm. The dilatometer 
used is’ aniline!’ ‘In! the ‘special calorimeter the specimen placed 
writhhi ‘a ‘Vertical cylinder ‘acting as’ stitrer (raised twice’ per 
secorid) of the benzene contained in ‘a Dewar vessel carefully insulated. 
> éxperiment may take several hours, during which the specimen is 
quenched, placed in ‘the calorimeter, ‘quenched again and so on.” Thus 
it wa possible to méasure the heat of the monomolecular reaction ‘under 


had to be abandoned. HB. 


Metalikxunde, 17. pp. 1-11, Jan., 1925.)——A lecture on the strength of metals, 
stress-strain phenomena, cold work, single’ crystals, and their distortion, 
X-ray studies and the flow of metals from the standpoint ofa ——, 
of the atoms in the space-lattice. [See Abstract 2035 (1923).] _ = H. B. 


The Trend in Physical Metallurgy. H. Mathewson. (Frank. 

; J. 199. pp. 37-50, Jan., 1925.)—A general review of the subject 
by means of X-rays. Mention is made of recent work dealing with the 
allotopy of zinc, the conclusion being that if any change in the structure 
takes place over the range up to 330° C. it must: be of the most: trifling 
character, Reference is also made to the investigation, again by the 


1249. ‘Effect of Cold-rolling.om Hardness,of Copper. Ganst. 
‘of Metals, }..32. pp. 407-409 ; Disc. and Corres., 409-414, 1924,)—-Discon- 
_ tinuities in the rate. of hardening. of copper, by., progressive cold-working 
have been observed by Alkins, Johnson [see Abstract 151 (1921)] and others, 
‘and Rawdon and Mutchler have stated that the Brinell hardness of copper, 
iron, tin and other metals and alloys, rose rapidly. during the initial stages 
of deformation and then diminished ; ‘‘ the metal becomes softer, and in its 
final form may be softer than the metal in its initial stage.’’ Such con- 
clusions appear'’so ‘contrary to common: experience that experimental 
confirmation: was sought. A prepared. bar of copper was rolled from 
3-12>in. thickness to 0:0125 in., one half of the material beimg with- 
drawn for testing after each 50% reduction. Brinell hardness determina- 
tions were made in dead load machines. The results show that increases 
take place throughout the series from 48 for the original annealed copper 
to 130 for the final specimen: It is suggested that the heat developed 
during rolling in some of the previously: published results was sufficient to 
‘bring about: a marked annealing effect. In the Correspondence, K.. Honda 
points out that:as a result of cold working the hardness increases at first 
rapidly and then slowly, tending to an asymptotic value ; Neale mane 

B. 


1250. Recent in Non-Ferrous Metallurgy im the United 
Sues with Special Reforence to Nickel and 
VOL. XXVIII.—A —1925. 
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Corse. (Inst. of Metals,’ ji pp. 455-474, 1924.)—-A: comprehensive 
given of the history, occurrence, smelting and refining properties, 


1251. in Aluminium. M. Fairlie. 6. ‘B. ‘Brook. 
Gass. of Metals, J. 32. pp. 283-289 ; Disc, and Corres,, 289-290, 1924.)— 
Sodium always bas appeared among the constituents, specified by Govern- 
_ ment departments as not allowable beyond a trace (0.05%, afterwards 
reduced to 0- ‘03 %). Processes hitherto, available for the analysis, have 
been , and the authors have worked out.a method based on 

, the peace of aluminium ds nitrate from 70 % nitric acid, the. sodium 
finally converted into and weighed as sulphate. . Results obtained 
indicate that ordinary ingot metal representing present commercial pro- 
duction contains’ from 0-001. to.0-008 % sodium. Metal known ‘to. have 
béen made under abnormal conditions gave 0-014 to 0-042 %, and examina- 
tion ofa series of alloys containing 90 % Al gave results varying from 
0-03 limit. B. 


4252. Metal with Alkaline Cleaning Solutions. E.M Baker 
and R. Schneidewind. (Am. Electrochem: Soc.; Trans. 45. pp. 327-352, 
1924.)—A description is given of the methods investigated for the prepara- 
tion of metal surfaces by the use of alkaline solutions for the purposes of 
electroplating and japanning. By the application of an observation made 
by Donnan that the cleaning power of a substance is proportional to its 
power of emulsification with the substance to be removed; a method is 
applied for judging the efficiency of alkaline cleaning solutions by measure- 
Ment of. the relative interfacial tension of water and these solutions with 
a standard mineral oil. These measurements indicate soaps, sodium 
hydroxide; phosphate, carbonate, and silicate to be the most éffective 
components of alkaline cleatiers: The cleaner should be kept at as high 
@ temperature as possible’and agitation of the solution is desirable. The 
use of direct electric current is an aid to cleansing, but is not very effective 
if the current density is less than 10 amps. per sq. ft. of surface to be cleaned. 
Generally it is preferable to make there are 
‘d. ‘Physik, 76: 2-3: pp. 226-230, Jan., 1925.)——-T wo of.the possibilities 
are discussed in recent literature as to the manner in which the liberated 
energy (heat of reaction) ‘is disposed of when two atoms unite to form a 
‘molecule, viz. > (1) a triple impact in which a third non-participating atom 
within the zone of:collision acquires translational energy [see Abstract 1203 
'(1922)1; (2) the assumption of radiant energy emission in ‘the form of 
dight. Both conceptions are based on the impossibility of the energy 
conterit. of a molecule exceeding the work of dissociation, the validity of 
which is now questioned. The triple impact conception is: also found 
mecessary on other grounds, and the authors attemptto:show when! triple 
dissipation and when radiation has to be assumed. 
H. H. Ho. 


Union of Hydrogen and Oxygen in. Presenceof Silver and Gold. 
E..Ramsbottom and C, G. (Roy. Soc:, 
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Proc. pp.-92-100, 1) 1926.)—The experimental results 
described indicate that, when silver is heated to dull redness‘in' oxygen’ at 
@ pressure exceeding 0-005 mm. of gebent it becomes almost completely 
covered with a film of Oxide, which considerably impairs’ the efficiency of 
the ‘metal ‘as ‘a: catalyst’ for the reaction bétween hydrogen ‘ahd ‘6x¥gen. 
This film of' oxide may be removed by’ heating’ the metal to redriess' either 
in a vactium or in Oxygen at a much lower presstire. The catalyti¢ activity 
of the metal is then the same as that of ‘silver which has been heated in 
hydrogen. These considerations furnish’ a consistent explanation of' the 
discovery of Bone and’ Wheéler that silver, after being heated in hydrogen, 
becomes a much more efficient catalyst for the interaction of hydrogen and 
oxygen than silver not so treated, the latter being covered with thé filmy of 
— ‘The behaviour of gold is similar to, but ‘not so pronounced as, that 

of silver. The film of silver Condetised on the inner surface’ of the vessel 
in which the silvér filament had been repeatedly ‘heated'was fourid sufficient 
to cause union of ie and oxygen at the ontanry temperature. 

Oiediaalitstin, (Comptes Rendus, 180. pp. 68-70, Jan. 5, 1925.)—In a 
previous paper (tbid., 179.’ p. 464, 1924) the authors ‘have proposed 
the following equation for the teaction between or 
sls and iron at temperatures above 800° C | 


= FeCl, + 2M 9 cals. for KC). 


alkali:‘metal M: .. Methods of doing this are described and similar reactions 
between alkali carbonates, sulphates and hydrates with iron are considered. 


1256. ‘The Pont Manufacture HG. 
Chickering. (Chem. and Met: Eng. 31. pp. 967-970, Dec.. 22,,.1924.)+- 
The du Pont Company in 1918 commenced to investigate the subject of 
nitrogen fixation for'the production of cyanides, asa step to the manufac- 
ture of ammonia and nitric: acid, both of which are consumed in large 
quantities in the manufacture of explosives... It was discovered that pure. 
nitrogen was entirely unnecessary, and that with producer gas as the 
sOutce ofthe nitrogen, substantially the same amount of, cyanide was 
formed! inia given time and at the usual temperature, provided two import- 
ant precautions were observed : (a) The producer gas must have a minimum. 
content: (not: more than 6% by volume), and (6) any cooling down. of, 

the cyanised. chargé.in: presence of producer gas must be avoided... . The, 
use of metallurgical:coke was found to have disadvantages, due to its high 
ash-content and low: activity, and research led ultimately to the employ-. 
ment of the by-product:carbon produced in the preparation of wood-pulp, 
for the manufacture. of paper. by: the soda process, This , by-product: 
‘earbon, when substituted for metallurgical. coke in charges otherwise. of, 
the same composition and furnaced under the same. conditions,) gave, 
a substantial: increase in the'conversion of soda.ash to cyanide ; an. average, 
of:from 40% to:45 % cyanide in the furnace product, as: against. a, previous, 
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1287, a Magnetic. Field. on Cartein, Chemical Reactions. 
M. A. Parker and H.P. Armes, (Roy. Soc. Canada, Trans, 18. Sect,,3, 
pp. 203-207, .1924.)—-When. the solutions are not stitred, the reduction. of 
potassium permanganate by iron in presence of sulphuric acid, and that 
of ferric chloride by metallic iron or aluminium in presence of hydrochloric 
acid, are accelerated by the influence of a magnetic field. The. effect. of 
stirring the liquids during the reduction. diminishes the increase in, the 
extent.of the reduction produced by the field, but it. is. still uncertain 
whether the difference disappears with increase in the rapidity of stirring. 
The observed effect of a magnetic field on the reduction of ferric chloride 
by magnesium in hydrochloric acid solutions.of certain concentrations is 


magnesium. | 


"1258. Mechanism of Setting Calcium Cc. L. 
‘Haddon; (Faraday Soc., Trans. 20. pp. 337-341, Dec., 1924,)—-Various 
theories which have been advanced to explain the mechanism of the 
setting of calcium.sulphate cements are discussed and evidence is. quoted 
to show that fundamental differences exist in the hydration processes 


between plaster of Paris, flooring plaster, and anhydrite, The setting — 


phenomena are not explicable by assuming that a precisely similar process 
takes place in each case, although at varying speeds, | Moreover, catalysts 
have not the same effect in the three cases. Thus, the hydration of 
‘flooring plaster and anhydrite is accelerated best» by other sulphates, 
whereas with plaster of Paris the effect of potassium sulphate is no greater 


thati that of potassium chloride in equivalent concentration. The fact — 


that the weaker the cement: during setting the greater ‘is: the expansion 
supports Desch’s view that the expansion is due to crystal thrust, and an 
extension of this theory is made in order to explain differences of expansion 
indifferent materials, Similarities are pointed out between the coherence 
bf ‘cal¢ium ‘sulphate cements and that of metals; The absenee sach 
eoherence when anhydrite undergoes hydration seems to indicate that 
the inter-crystalline film is formed under special conditions when circunis 
1289. ‘So-called Poisoning of Oxidising ‘Moureu. and G. 
Dufraiese, (Chem. Soc., J. 127. pp. 1-4; Jan, 1925.)—The fact: that the 
combustion of hydrogen in ‘oxygen is. prevented by certain combustible 
gases, such as ethylene, not only when the combustion takes place under the 
influence of finely divided platinum but also when an electric spark is used 
to’ éffeet ‘the combination, renders it probable that the pre venting 
mechanism is similar in the two cases and seems to rule ont the ‘' poisoning ”’ 
theory’ advanced to explain ‘these and) Such 


hindrance to oxidation may, however, be explained by the-authors’ theory, 
aécording to which small proportions of certain anti‘oxygenic 


pourids are able to prevent thé autoxidation of autoxidisable:substances'; 
compounds having one or*more phenolic hydroxyl groups always exert 
this ‘influence on many autoxidisable’ substances, sometimes ‘ta. a very 
marked degree,’ This ‘theory, - — ie 
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‘bythe fact that'the gases ‘indicated ae having action are, 


1260. Mechniom of the: Inhibition 
and Bayley. (J. Phys. Chem, 29. ‘pp. 11~19,; Jan., 1925:)—The 
results of experiments on the poisoning of nickel and platinum: eee 
by’ chlorine seem: to indicate that ‘the poisoning is 
destruction ‘of the surface film on the catalytic particles, this film Gee 
the ‘seat of ‘the normal catalytic auction. The  destraction of ‘the: film 
renders possible the access of free hydrogen to, and hence rapid removal of, 
the ‘internal oxygen which is of vital importance: to the maintenance of 
the surface film and hence of the catalytic action. The results are inter- 
pretable on the basis of the theory of the mechanism of catalytic action 

1261, Cells im Methyl ‘Alcohol. J. Grant. (Baraday 
Trans., 20. pp. 385-390; Disc., 391, Dec., 1924.)—-This: paper 
describes 4 method of measuring the transportation number by determining 
the electromotive forces of contentration cells made up of solutions of 
tettaethylamimonium | iodide! of {different strengths.. The method ised © 
_ was an adaption of the method previously described, measuremients to the 
nearest. 0-1 millivolt ‘being’ possible. In: general the values obtained by 
this method ‘are lower than those given by Carrara for, corresponding 
dilutions. ‘The maximum value of the transport-number for the cation of 
solutions of tetraethyl ammonium 280. 
23 
Cell: Zinc-Sulphurie Acid-Carbon. Part I. Low-frequency Currents. 
A. J. Allmand and V. S. Pari. (Roy. Soc., Proc, 107. pp. 126-137, 

‘Jan. 1,-1926:)—-The depolarising effects of alternating current on the 
zinc/sulphuric acid/carbon cell was investigated. Alternating. ‘curtent, 
varying from frequencies of 5 to 500 cycles per second was 
The ‘changes in polarisation at the zinc and carbon electrodes was deter- 
mined, and it was found that, with the frequencies employed, the chief 
effect of the alternating current is confined to the carbon electrodes.’ . Low 
frequencies ‘produce bigger etfects than higher frequencies. The change 
in potential of the zinc electrode is in the direction of depolarisation, 
When the current delivery of the cell.was kept constant at 0-010: amp.,; 
aud the frequencies of 20 and 400 employed, the p.d. of the carbon elec 
1263. Port Fairbrother and:H. Mastin, 
(Chem.\Soc., J. 125. pp. 2319-2330, Nov., 1924. )—Previons work on the 
subject by various investigators is reviewed and it is concluded that, 
as equivalentto.a bundle. of fine capillary 

tubes. (Helmholtz’ suggestion); the calculation of the: potential. gradient 
along the walls-of the capillaries; which is the driving force:of the electro- 
endosmosis by Ohm’ s law, from 
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to cleanse apparatus, is. given of a series of 
experiments in which carborundum (100-mesh)) constitutes. the; porous 
diaphragm and KCl and NaHO solutions the electrolytes. Measurements | 
are: obtained, of electro-endosmosis, through ‘the diaphragm with; the 
Simultaneous measurement of ‘the potential gradient across the diaphragm. 
The.-ratio) of the effective cross-section to, the effective length of the 
diaphragm. .is: also ‘measured electrically.. ‘The. electrokinetic potential, 
calculated.‘ modification of, the. Helmholtz equation,. reaches, 
maximum dilute .alkali,. decreasing. ,in,‘more,,concentrated. alkaline 
solutions and.in:acid solutions, the carborundum being negatively charged 
with respect to: thewater. .In the equation; where 
‘amount. of liquid transported i in unit, time, /.and,q respectively the length 
and. cross-section of the tube, E. the total fall, in, potential. between the 
ends of the tube, 7. the viscosity coefficient; of the liquid, € the dielectric 
constant, and. {is the potential between the two parts of the double: layer, 

the value — 0-0698 volts is adopted as the value for € in distilled water. 
Contrary tothe ‘experience of ‘other workers; carborundum does! not 
exhibit-any reversal of of HCL solutions 
2495-2501, Dec:, 1924.)—In ‘continuation of previous: work: [see pre- 
eéding Abstract}:expériments are!deviséd to show ‘that the calculation of 
the potential gradient; in electro-endosmosis; from observed current-flow 
‘andothe resistance ofthe electrolyte is: inadvisable:on:account of surface 
effects. The: apparent conductivities of electrolytes. :inclnding: dilute 
Solutions of KCl, HCl, sulphosalicylic acid, acetic acid; AlCly in 
powdered Jena glass and carborundum are measured. Electrolytes in 
Jena glass. powder show’ an increased: conductivity of several units %, 
_ the increase being: greatest .in dilute solutions and least (in the present 
paper assumed ‘negligible) in solutions) of strong acids, ‘The alternating- 
current resistance of carborundum-electrolyte mixtures depends on the 
conductivity of the ‘electrolyte, the resistance of the latter. becoming, ‘with 


Jeffery. (Faraday. Soc., Trans. 20. pp. 392-401, Dec., 1924.)—This 
paper describes an investigation of the effects of the passage of an electric 

current from a tin anode to aqueous solutions of potassium oxalate: A 

Darwin thread recorder was used to give ‘a time integral of the current, 

it ‘was calibrated: by reference to a standard ammeter which was included 

in the circuit.. The results obtained do not appéar to: be’in agreement 
with the generalisation of Meyer-Jacobson (Lehrbruch der organischen 

nating Bodforss'.and A. Arstal.. (Zeits.:Elektrochem. 

31, 1-5, Jan., .1925.)+-Hydrogen peroxide:is ‘only formed inyery small 

quantities when direct-current electrolysis is employed, but with alternating 

current a fair current yield is obtained. solution of mols. sodium 
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density and-time upon the formation of peroxide acid oxygen was deter- 
mined;:' The tatio between direct and-alternating current. and -its effect 
upon: the: yield: was‘ ‘investigated; the yield: of H,O,) with! varying 
composition of the electrolyte was followed, It) was found: that in. order 
to! obtain ‘perborate! the alternating current; must. be greater: than: the 


direct. current, F, J. B. 
of Concentrated: Aqueous of Strong Elegtrolytes. 
Hiickel. (Phys. Zeits. 26. pp, 93-141,, Jan,,.15, 1925.)—In continua- 


tion of previous researches by, Debye and the author [Abstracts 2541 (1923) 
and 1631 (1924)] the author points out that, owing to, electric induction, 
utral. articles are generally attracted by electrically charged bodies, 
ge that in a medium like water, which has a high dielectric constant 
the. molecules of which are electric dipoles, repulsion will result. ers 
ions,are not dipoles, but they are notmerely rigid spheres either ; 
gan. be and are hence also polarisable,. 
vatel Thus repulsive forces arise in addition,to the attractive Coulomb 
jbo when two ions. approach, one another.in water, and the additional 
forces may predominate and raise the activity coefficient. above unit. value, 
Hence. also hydration of the ions. which retain an atmosphere of water 
more easily than one of similar ions, Factors in these relations are the 
electric moment, the volume of the ion and its, water of hydration and the 
dielectric constant. Quite close to the ion the field intensity may be so 
enormous that the dipoles are completély oriented and the water ‘becomes 
saturated. Herweg![Abstract 716 (1921)} observed indeed: ‘a 
lowering of the dielectric constant of water in strong electric fields, In 
comparing: the theoretical deductions: with the experimental data chiefly 
of ‘e‘m4, measurements of galvanic cells (taken mostly from American | 
expérimenters and Walden), the author: confirms! that ‘the dielectric con- 
stants of aqueoussolutions of NaCl, KCl, LiCl decrease as the concentrations 
and activity coefficients increase; but the accord is hardly satisfactory. 
The accord is better for HCl; in that case the H+ ions may exist free (not 
hydrated) or as H,O+ (hydrated) ions ; the activity measurements leave 
the question ‘undecided and are not decisive as to the influence :of the 
additions of the salts mentioned: to HCl. So far only monovalent ions 
been studied though the theory:is not: nestricted to them. H. B. 


“1268. "Tie Behaviour of Electrodes of and Platinum diloys.i in 
Analysis, (1) Dissimilar Electrodes. R.G.van NameandF. 
Fenwick: .{Am: Chem. Soc., pp. 9+19, Jan., 1925.)+-The potential 
differencve between two inert electrodes near the end-point of an oxidimetric 
titration is primarily a time effect due to a difference in the rate at:which 
the dissimilar electrodes approach equilibrium with a solution of changing 
composition! Since the electrode: ‘potential is.of the form E = const; 
X log: #/l +'\x% (w representing the fraction of the active agent whichis at 
the: higher’ state of oxidation and:1 — x that’ in the lower), its value will 
be exceedingly sensitive to slight changes in * when the latter approaches 
its limiting values: 0 and 1. In the actual titration, on account of an 
appreciable lag in the electrode ‘potentials its amount: will tend ‘to be 
different: at' the two dissimilar electrodes and the divergence: so produced 
will: obviously be: greatest ‘in the region of 
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efféét is in fact observed in most cases at the erid point. -The electrodes 
employed are pure Ptvand Pt Rh thermocouple wire, and the reactions 
investigated are the titration of ferrous iron ‘with permanganate and with 
dichromate ‘and of thiosulphate with iodine.’ The p.di's always: tend to 
disappear with ‘time. \ With different platinum alloys the relation between 
time and p.d. depends greatly on the nature of ‘the alloying metal, but the 
_ phenomenon is not sufficiently specific to serve as a test for the nature 
or amount of small percentages of impurity. [See Abstract - ay a 


4269: Electvolysis Mercury Drop: Kathoie: Heyrovsky. 
Coaaea Rendus, 179. pp. 1044-1046, Nov. 17, 1924.)—Results of experi- 
ments carried out in a simple Hg drop kathode, Hg layer anode electrolytic 
cell, On various dilute and very dilute solutions of ‘salts of K, Fe, In, Li, 
Tl, Pb, Na, Cd, and Bi, are represented graphitally taking intensities of 
polarisation current as ordinates and potentials imposed on the kathode 
as abscissa. The theoretical relationship 7 = RT/nF log, ¢, kathode 
potential, C = concentration of metal on the ‘surface’ of the drop; » 
= ‘valency, c = concentration of ‘Metallic ions in the electrolyte, K =a 
constant characteristic of the metal, and R, T, F, having the usual significa- 
tions) is establishéd, The effécts of the residual current due to reducible 
impurities are minimised by passing a stream of H through the apparatus — 
ptior to electrolysis. A method is indicated, based on ‘the foregoing 
studies, by which very ‘minute traces of several metals aye. 4 be qualita- 
tively and quantitatively detected. B. ¢, L. 


Prideaux.: (Journ. ‘Sci, Instruments, 1, pp. 33-38, Nov., 1924, and 
2) pp: ‘113-118, Jan., 1926.)—After a brief summary of the methods which 
hive been ‘used for determining hydrion concentration, the scopes of the 
conductivity and the hydrogen electrode methods are defined, and the 
latter is described in detail. The theory of the hydrogen electrode is 
based on the equilibria at a surface between a noble metal, preferably 
platinum, and hydrogen in various forms. The reproducibility of such 
electrodes is good: The equations connecting e.m.f. and hydrion concen- 
trations are then stated. The potentials of the chief standard pairs of 
cells. are tabulated and the corrections for alteration in hydrogen pressure 
are noted. The experimental. manipulation is described under the 
headings : electrodes, cells, potentiometers, and null point indicators. A 
brief survey i is then made of the armas oh of the method to different 
solutions. _Avtnor, 


and: W. Wiederholt. ‘(Zeits, Elektrochem. 31. pp. 6-16, Jan.,; 1925)— 
The current-voltage curves for nickel and aluminium have ‘been studied 
both for anodic and kathodic polarisation, by the method: described in a 
previous communication. [See Abstract 2642 (1924).]. In. the .case 
of kathodic polarisation the metals go into solution with the formation 
of salts ‘before visible evolution of hydrogen takes place. In case. of 
nickel. a: film of hydroxide forms on the surface from which hydrogen :is 
evolved,; this contrasts with previous observations: in the case of: iron; 
chromibm and mereury.: The behaviour of nickel in various salt solutions 
is: discussed ;» the chemical changes accompanying changes: in direction 
in ‘the current-voltage. curves are described for: 
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ELECTRO-CHEMISTRY. 423 
The insohubility of'aluminium with anodic. polarisation is due.to the forma- 


CHEMICAL PI 


tion’ of, a film’ of. oxide. .-As:a result of the observations. made com 


cluded: that the passive state of metals is: determined entirely by the 
chemical conditions surrounding the kathode.and is not due.to any change 
assume either the active of the passive state: LB. Wi, 


1272, ‘Studies of Electrolytic Polarisation. ‘Part I Over- 
voltage of Mercury. S.Glasstone. (Chem. Soc., J. 125. pp. 2646-2 
Dec,, 1924. )}—The experiments are made as before [Abstract 462 (1925)] 
with mercury in sulphuric acid at 10° or 70°C: and platinum-wiré leads. 
The back e.m.f. is measured by means of the commutator at 0:002,.0-004, 

0,006, 0-012 sec, after the polarising current is switched off, the potential 

f the electrode at the moment of breaking the circuit being obtained 
extrapolation ; these Tesults. are. compared with direct measurements, 
Against. Newbury the author maintains that the back e.m.f. does not 
become constant at high commutator speeds and may be lower than the 
instantaneous. back e.m.f. at the moment of switching off. At high- 
current densities and with i increasing concentration the direct and 
polated overvoltages (of the order of 1 volt) began to differ, particularly 


at low temperature, probably owing to a resistance at the electrode surface ; 


the minimum oyervoltage is constant and independent of the hydrogen-ion 
concentration even in alkaline solution. Like Dunnill [Abstract 1464 
(1922)] the author observes that the mercury surface, or the electrolyte 
on it, seems to. be pulled away from the kathode towards the walls of the 
vessel when the polarising current is switched off. This is connected wi 

a diffusion of oxygen from the anode and is influenced by the ‘Surface 
condition of the glass wall, the catalytic effect being strong when the 
been heated alkali, absent. when it was coated 

théiy Respective Acids: ‘R. FP. Dunbrook and A: Lowy. (Am. Electro: 
chem. Soc:, Trans. 45. pp..81+101; Disc., 
conditions for these oxidations are given. fi TORR. 


Electtolytic, Preparation of M anilie ‘Acid its. Commercial 
A. K. Doolittle. . (Am, Electrochem, Soc., Trans. 46, 
pp. 57-75; Disc, 76-80, 1924.)—The preparation of metanilic acid by 
electrolytic. reduction of the corresponding nitro-acid has been studied 
but results as yet obtained do not lead to a ‘satisfactory pe 


The Blectrolyic Beryllium. B.S; Hopkdiis ‘and 
AOW..Meyer, .(Am. Electrochem: ‘Soc., Trans. 46. pp: 475-482 ; Disc:, 


1024} Residues from Texan gadolinite are treated with-hydro- 
chloric acid and sodium bicarbonate to:separate iron and aluminium from 

Basie *beryllium carbonate is prepared from which a:double 
fluoride; ‘éscentially NaBeF,, is ‘obtained: ‘The salt is fused: and: electro: 
lysed, ‘using carbon: anodes, a nickel crucible as kathode, and a-current of 
amps.'at 10-volts.’ Metallic beryllium is obtained as thin flakes scattered 
through’ the electrolyte and mixed with beryllium .oxide ‘and: Carbide. 
The' metal is separated from everything except the oxide: by 


‘Sprinkling 
‘ into water, and the oxide is removed by centrifuging. Metal of 98% 


purity is obtained, but the yield is poor. | J.N.P 
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authors, and instances:a number of metals able to take up H when deposited 


solutions. .The exceptional catalytic iactivities-of Ni are cited as rendering 
‘unjustifiable a generalisation of the hypothesis to cover other. metals, 


amps.jdm2. 
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2276): The Metallurgy and: Alloys: of Beryllium, E. A. Engle 
B.S; Hopkins. «(Am. Electrochem. Soc., Trans. 45: pp. 483-490; Disc.; 
490-491, 1924:)—-A critical: study. of the electrometallurgy’ of. beryllium 
establishes the fact: that beryllium oxide is soluble: in various fused: salts, 
cally. . More efficient results are secured: by: the electrolysis of a: fused 
bath of barium fluoride and sodium beryllium fluoride. These electrolytes 
combine such desired properties as density, relative inertness and Suit- - 
able. melting temperature. The use of a molten ‘metal kathode yields 
the corresponding beryllium alloy in Many | cases. | J. N. P. 


“4277. ‘Relation between Polarisation and Structure i in the depo: 
‘Meials, V. Kohischutter. (Am, Electrochem. Soc., Trans. 
pp- 229-240 ; ‘Disc., 240-247, 1924. )—Such’ previous investigations by 
the author and others [see Abstract 1328 (1924)], which bear upon polarisa- 


tion and structure are summarised and a close relationship is shown to 
exist between the abnormal kathode in ‘the of Ni 


jalripd.ing It is found that factors affecting any one of these Aravind 
weaned will also affect the other two. Elimination of the film of H- 
gives rise to a more ‘coarsely crystalline deposit with little or no contraction, 
and abnormal polarisation is largely eliminated. Substitution of a film . 
of CO, for that of H restores the mirror-like surface of the deposit and the 

endency to contract, but not the abnormally high polarisation voltage. 

t is concluded that, under ordinary conditions, Ni is deposited in a viscous 
film of H and in a highly dispersed form. | 

‘In the Discussion, F. Frélich regards the explanation of the phieddthens 
on the basis of surface conditions as in opposition to nearly all experimental 
facts obtained in studies of the different metal-hydrogen systems by other 


together with this element, or’ polarised kathodically in straight acid 


A. K. Graham mentions the possibility of metallic allotropy entering 1 

ed effects. H. ‘Haring thinks that the abnormally’ 
at Ni electrodes is due to the formation of gas electrodes, and 
ests the possibility of using the potentials of such electrodes’ ‘as. a 


| ieee of the ‘H-ion concentration at the electrode-solution interface. 


Ni Campbell. (Faraday Soc., Trans. pp. 379-384, Dec:, 


1924,)—-The previous researches, [Abstract 2646.(1924)] left the question 


of optimum temperature and kathodic current density not quite decided. 
The. authors now::recommend. electrolysis of ammonium and manganous 
- a diaphragm cell. containing, ammonium 


sulphate as anolyte, the H: concentration to. be kept at .10—*.ta,1078 by 
addition of.sulphuric..acid or ammonia, at 30°. and a current; density ,of 
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